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This  American  Kailruud 
Rejjimcnl,  here  seen  parad¬ 
ing  in  London,  and  later 
baptized  with  hre  on  the 
British  Front,  symbolizes 
the  engineering  genius  of 
our  country,  which  is  today 
marshalling  every  resouree 
of  transportation  and 
production  to  hasten  the 
triumph  of  demoeracy. 


Now  again  we  are  called 
upon,  in  the  campaign 
just  opening  for  the 
Third  Liberty  Loan,  to 
back  our  engineering 
genius  with  our  money — 
and  to  the  last  dollar. 
Its  triumph  shaU  not  be 
delayed  because  any  of  us 
fails  to  give  his  utmost! 


>n)i  iiitee  on  Public  Information 
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'VTOTE  the  simplicity,  lightness,  interlocking  feature  of 
Federal  Cement  factory-made  concrete  units,  and  the 
corresponding  lightness  of  the  supporting  superstructure. 

Note  further  two  men  handle  this  interlocking  slab,  weather 
proof  in  and  of  itself,  dispensing  with  composition  covering  and  laid 
directly  on  steel  purlins  without  wood  sheathing.  Millions  of  square 
feet  used  on  America's  greatest  industrial 

Flat  Slabs  for  plants.  Glass  Tile  for  Top 

Flat  Roofs;  4’ft  ^  j  .  .  ,  Lighting.  The  Famous 

^  c  Let  US  give  vou  a  full  description  for  vour  un  i*  la  d  /»» 

to  lO-ft.  Spans  K..:ia;n.r  '  '  Daylight  Roof** 


FEDERAL  CEMENT  TILE  COMPANY 

920  Westminster  Building,  Chicago,  III. 
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To  the  Finish! 

WE  ARE  in  this  war  to  the  finish.  Unless  we  are  to  lose  what 
has  already  been  spent  to  insure  liberty  for  future  develop¬ 
ment.  we  dare  do  no  less  than  throw  into  the  conflict  all  the 
energy  and  resource  we  possess.  The  third  call  for  capital  is 
sounded.  The  country  is  faced  with  the  task  of  raising  further 
huge  sums  of  money  to  carry  on  the  war.  To  the  question.  Can 
it  be  done?  the  people  of  the  United  States  have  but  one  answer: 
It  must  be  done! 

Do  the  readers  of  this  journal  appreciate  what  that  means  to 
them?  Material  supply  men,  whose  profits  have  vanished  with 
the  suspension  of  work  and  the  enforcement  of  priority  orders; 
manufacturers  whose  business  has  been  crippled  by  the  railroad 
tie-up;  consulting  engineers  and  contractors  whose  clients  find  it 
difficult  to  obtain  funds  to  keep  them  busy;  shipyard  and  indus¬ 
trial  workers  whose  wages  have  suffered  from  part-time  schedules 
forced  by  lack  of  coal  and  steel — do  all  these  realize  that  no 
matter  what  difficulties  they  have  been  through,  every  one  of 
them  must  get  on  his  feet  and  support  this  loan  to  the  limit,  not 
only  of  his  present,  but  of  his  possible  earnings?  The  hardships  of 
readjustment  from  a  peace  to  a  war  footing  are  trifles  beside  the 
outcome  of  the  grim  game  in  which  destiny  has  forced  us  to  take 
a  hand.  And  if  any  one  has  suffered  needlessly  from  the  blunders 
of  others,  let  him  remember  that  the  Government  of  this  country 
is  what  the  people  have  made  it;  that  its  efficiency  measures  what 
the  people  put  into  it;  and  that  it  will  take  our  best  to  win. 

There  is  only  one  course  for  us — to  put  every  ounce  of  strength 
behind  the  efforts  of  those  (among  whom  engineers  are  con¬ 
spicuous)  who  are  striving  to  obliterate  our  errors  and  sweep 
our  cause  on  to  triumph.  Right  now  their  need  is  money— money 
in  unmeasured  sums.  Let  none  of  us  dare  to  withhold  one  dollar. 
We  are  in  this  fight  to  a  finish — we  must  back  our  cause  to  the 
last  resource! 


4"'  1 


S)  Committee  on  Public  Information 


To  keep  up  a  ceaseless  flow  of  materials, 

such  as  these  locomotives  being  unloaded  at  a  French  port,  we  must  nave  money 
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Production  and  Victory 


This  is  a  war  of  industries  —  Germany’s  against 
those  of  the  Allies.  To  whip  Germany  in  arms, 
we  must  whip  her  first  in  production — produc¬ 
tion  on  the  farms,  in  the  factories  and  in  our  trans¬ 
portation  system.  Maximum  production  cannot  be 
secured  unless  the  workers  put  forth  their  best  efforts. 
They  will  not  do  that  until  they  are  assured  that  no 
one  will  profit  unduly  by  their  efforts,  and  until  in 
their  hearts  they  believe  that  they  can  win  the  war. 
That  is  why  the  labor  problem  is  vital  today,  why  the 
Engineering  News-Record  and  the  other  McGraw- 
Hill  papers  are  giving  it  so  much  attention.  Without 
the  full  effort  of  the  worker  we  cannot  get  tremendous 
production;  without  tremendous  production  we  can¬ 
not  win  the  war. 

First,  we  need  a  greater  production  of  transporta¬ 
tion.  That  is  to  be  secured  not  alone  from  new  ships, 
new  trackage,  new  terminals,  but  by  using  existing 
facilities  to  the  utmost.  We  need  better  highways, 
and  greater  use  of  those  we  have.  We  need  more  fuel 
(more  deveIop>ed  water  fjower),  more  food,  more  of 
all  those  things  needed  for  sustaining  an  arrny. 

Greater  production  is  the  demand  ail  along  the  line. 
When  we  have  more  of  these  things  than  Germany, 
more  food  for  fighter  and  civilian,  more  shells  to  shoot 
and  adequate  carriage  facilities  for  bringing  the  food 
and  munitions  and  fighters  into  effective  action,  the 
fall  of  Prussianism  will  not  be  long  delayed. 

The  supreme  problem,  then,  is  to  secure  tremend¬ 
ously  increased  production.  We  are  not  now  getting 
it.  Various  difficulties  have  stood  in  the  way.  There 


has  been  government  inefficiency,  like  the  Shipping 
Board’s  fight  of  last  spring.  But  the  greatest  deter 
rent  is  profiteering  by  the  worker  through  restriction 
of  output.  This  will  continue  as  long  sis  he  thinks 
his  employers  are  profiteering,  and  until  he  is  edu¬ 
cated  to  the  life  and  death  character  of  this  struggle 
and  the  part  which  he  can  play  therein. 

In  England,  apparently,  they  have  suceeded  fairly 
well.  We  know  that  there  are  still  differences  be¬ 
tween  capital  and  labor,  but  labor  has  taken  off  its 
coat,  thrown  down  its  restrictions  and  is  after  max¬ 
imum  production.  First,  though,  the  Government 
Msured  the  men  that,  except  for  a  relatively  small 
incentive  to  the  capitalist,  the  nation  alone  should 
profit  from  the  unrestrained  application  of  the  worker. 
Eighty  per  cent,  of  profits  above  the  pre-war  normal 
goes  to  the  public  treasury. 

We  must  come  to  some  similar  understanding  in 
this  country.  It  is  the  business  of  the  labor  policy 
board,  now  meeting  in  Washington,  to  find  the  way 
out.  That  is  why  their  findings  are  so  eagerly  awaited. 

Their  report  must  be  right.  It  must  give  the  worker 
assurance  that  his  maximum  efforts  will  not  result  in 
undue  private  gain.  That  sissurance  being  given, 
he  needs  to  be  convinced  of  his  part  in  the  great 
struggle.  When  those  two  idetis  are  greuF>ed  all  that 
remains  is  engineering  —  a  clear  comprehension  of 
the  end  in  view  and  a  scientific  analysis  of  all  the 
factors.  The  banker,  the  accountant,  become  the 
servant  of  the  engineer  —  for  the  engineer  is  the  master 
producer. 


Better  Superstructure 

Demands  Better  Foundation 

MPROVEMENT  of  railway  track  is  shown  in  a  new 

aspect  by  the  experimental  track  studies  reported  in 
Engineering  News-Record  two  weeks  ago.  Efficiency 
and  economy,  it  appears  from  these  studies,  call  for  a 
certain  relation  between  substructure  and  superstruc¬ 
ture  in  track  just  as  in  bridges.  In  an  indefinite  way 
this  truth  has  been  understood  by  track  men  for  a  long 
time.  But  those  who  believed  that  it  does  not  pay  to 
put  heavy  rail  on  light  roadbed  had  no  proof  to  back 
their  belief.  Now,  however,  the  measurements  of  bend¬ 
ing  stresses  in  rails  furnish  the  proof.  When  light  rail 
is  replaced  by  heavy  rail  on  the  same  roadbed,  the  gain 
in  load-carrying  power  is  far  less  than  should  be  ob¬ 
tained  through  the  increased  girder  strength  of  the  rail. 
The  heavy  rail,  by  distributing  each  wheel  load  over  a 
greater  length  of  track,  is  subjected  to  higher  bending 
moments,  or  in  other  words  is  more  severely  taxed  than 
the  lighter  rail.  It  is  true  that  the  stresses  in  the  heavy 
rail  are  lower  than  those  in  the  light  rail,  so  that  it 
makes  better  track  even  without  improvement  of  the 
roadbed;  but  the  full  advantage  of  the  added  metal  is 
not  secured.  Efficiency  requires  that  the  track  .sub- 
.structure  be  made  more  substantial  at  the  same  time 
that  heavier  rail  is  put  down.  Study  of  the  test  data 
in  connection  with  track  costs  should  enable  the  best 
relation  of  the  two  parts  to  be  expressed  in  specific  fig¬ 
ures.  This  knowledge  will  be  important  in  the  cam>- 
paign  of  railway  improvement  that  lies  ahead. 


Civilians  Do  Not  Head 
Cantonment  Division 

HROUGH  some  misinterpretation  of  a  dispatch 
sent  out  from  Wa.shington  a  number  of  daily 
papers  and  at  least  one  technical  journal  have  as¬ 
sumed  that  the  Construction  Division  of  the  Army, 
formerly  the  Cantonment  Division  of  the  Quartermas¬ 
ter  Corps,  is  now  under  the  direction  of  a  committee 
of  civilians,  made  up  mainly  of  representatives  of  tech¬ 
nical  societies.  Such  is  not  the  case.  As  noted  in 
Engineering  News-Record  of  last  week,  p,  650,  such  a 
committee  passed  on  the  form  of  contract  in  use  in  the 
Cantonment  Division,  but  that  ended  its  functions.  The 
division  is  a  branch  of  the  War  Department,  reporting 
direct  to  the  Chief  of  Staff,  and  is  headed  by  Col.  R. 
C.  Marshall,  Jr.,  U.  S.  A.  Its  directing  officers  are  all 
commissioned  in  the  army. 

General  Wood 
Urges  Haste 

PEAKING  before  the  Senate  Committee  on  Mili¬ 
tary  Affairs  on  Tuesday  last.  General  Leonard  Wood 
intimated  that  the  Allies  are  disappointed  with  our 
war  performance.  Fewer  men  have  been  sent  than 
were  expected.  We  have  failed  to  equip  them  with 
artillery  or  aircraft.  Eminent  military  authority  that 
the  General  is,  he  naturally  looks  at  the  military  side 
of  the  matter — a  great  army  of  five  millions  with  ample 
equipment  and  supplies — ^and  places  ships  second  in 
importance  in  our  offensive  scheme.  The  soldier 
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thinks  only  of  charges  and  battles — the  “business”  man 
who  has  made  his  fortune  in  speculation  only  of  trad¬ 
ing  and  raising  loans — and  the  country  waits  for  the 
engineer  to  solve  the  riddle  of  how  those  soldiers  will 
he  withdrawn  without  stifling  production,  of  how  they 
will  be  carried  across  the  water  and  maintained  on  the 
front  without  stinting  our  Allies  of  the  supplies  we 
must  give  them.  How  much  longer  must  we  wait 
until  the  great  problem  is  analyzed,  not  from  the  mili¬ 
tary,  not  from  the  “business,”  but  from  the  engineer¬ 
ing  standpoint?  It  is  well  that  General  Wood  should 
l)ear  in  on  us  our  shortcomings — onesided  as  the  remedy 
he  proposes  may  appear.  The  desperate  need  evi¬ 
denced  by  the  death-grapple  being  staged  in  the  valley 
of  the  Somme  may  well  shake  our  hearts  with  a  fear  of 
the  consequences  should  our  help  come  too  late.  Each  of 
these  shocks  emphasizes  the  truth  that  we  shall  get 
nowhere  until  we  have  an  engineering  conception  of 
our  whole  problem — and  based  on  that  a  dynamic,  con¬ 
structive  engineering  plan  for  meeting  that  problem. 


The  Subway  Contract  Tangle 
and  the  Gold  Dollar 

GREAT  many  contractors,  caught  by  rising 
prices  on  long-term  construction  contracts,  have 
suffered  .severe  losses.  In  a  large  number  of  cases 
owners  for  whom  these  contractors  were  executing  work 
have  felt  the  loss,  and  disorganization  resulting  in 
every  such  case  has  affected  by  just  so  much  the  eco¬ 
nomic  strength  of  the  country.  The  seriousness  of  the 
difficulty  is  emphasized  by  the  fact,  noted  last  week, 
that  one  state  is  considering  legislation  to  relieve  con¬ 
tractors  sufficiently  to  permit  the  completion  of  large 
public  works,  among  them  the  New  York  subway  sys¬ 
tem,  suspension  of  which  is  threatened  for  an  indefinite 
period. 

This  situation  should  .set  contractors  and  engineers 
thinking  along  the  lines  laid  down  by  Prof.  Irving 
Fisher  in  a  talk  recently  delivered  before  the  Cosmos 
Club  in  Washington.  Professor  Fisher  made  the  point 
that  the  wide  price  fluctuations  we  have  experienced 
are  due  to  gold  inflation.  All  the  difficulty,  therefore, 
which  can  be  traced  to  price  variations  might  be  avoided 
if  some  way  were  found  to  stabilize  the  price — in  terms 
of  other  commodities  rather  than  in  terms  of  cur¬ 
rency — of  gold.  At  present  the  United  States  is 
obliged  to  pay  one  dollar  for  every  18.6  ounces  of  gold 
that  is  offered  on  the  market.  This,  while  it  makes 
the  value  of  18.6  ounces  of  gold  stable  at  one  dollar 
in  United  States  currency,  does  not  prevent  fluctuations 
in  the  real  value  of  gold.  On  the  contrary,  it  makes 
the  United  States  dollar  vary  in  value  with  the  fluctu¬ 
ations  in  the  real  value  of  gold.  This  is  expressed  in 
popular  parlance  by  saying  that  prices  have  gone  up 
or  down.  Of  course,  values  in  general  fluctuate  irre¬ 
spective  of  prices  in  terms  of  money.  These  fluctua- 
tion.s,  however,  are  in  proportion  to  the  ratio  of  pro¬ 
duction  to  population,  and  cannot  under  any  circum¬ 
stances  result  in  such  wide  price  ranges  as  have  been 
witnessed  of  late. 

With  the  great  oversupply  of  gold  which  has  poured 
into  the  country  since  the  outbreak  of  the  European 


war,  our  currency,  based  on  gold,  has  depreciated  as 
gold  became  more  common  and  as  its  real  relative  value 
went  down.  The  effect  was  just  as  though  a  similar 
quantity  of  fiat  currency  had  been  issued,  as  occurred 
during  the  Civil  War.  Since  gold  had  become  twice  as 
common,  and  consequently  twice  as  cheap,  in  compari¬ 
son  with  ordinary  commodities,  the  supply  of  which 
remained  normal,  prices  in  terms  of  United  States  cur¬ 
rency,  based  on  gold,  doubled.  Men  with  a  fixt*d  amount 
of  United  States  currency  promised  them,  for  which 
they  had  to  deliver  certain  things  that  they  mu.st  pur¬ 
chase  with  that  money,  were  heavy  lo.sers;  while  men 
who  were  in  the  position  of  having  to  pay  out  money 
and  receive  goods  in  the  future  became  better  off  the 
higher  prices  rose.  Contractors  were  caught  in  the  first 
situation.  They  had  agreed  to  perform  work  for  money, 
and  the  cost  to  them  of  the  work  they  were  delivering 
continued  to  rise,  while  the  value  of  the  money  they 
were  receiving  for  it  continued  to  decrease. 

All  this,  .said  Professor  Fisher,  is  unnece.ssar>’.  The 
commodity  index,  which  measures  the  price  changes  of 
other  things  in  terms  of  gold  currency,  and  with  which 
engineers  are  familiar,  can  be  used  as  a  thermometer 
of  the  fluctuations  that  take  place  in  the  real  price  of 
gold,  and  the  weight  of  gold  in  a  dollar  can  be  varied 
inversely  according  to  the  reading  of  the  index  so  that 
the  value  of  the  United  States  dollar  in  terms  of  a  long 
list  of  commodities  represented  in  the  index  will  re¬ 
main  .stationary.  Whether  this  concrete  proposal  for 
making  the  dollar  stable  in  terms  of  a  wide  range  of 
commodities  may  be  questioned  on  grounds  of  practi¬ 
cality,  it  should  start  those  who  have  suffered  from  the 
present  gold  inflation  to  thinking  whether  there  may 
be  found  some  better  basis  of  measuring  the  standard 
value  of  a  dollar  than  merely  making  it  equivalent  to 
an  arbitrary  weight  of  a  precious  metal  which  it  has 
been  proved  may  fluctuate  widely  in  value,  with  dis¬ 
astrous  effect  on  industry. 


Essentials  to  Beginning  a  City  Plan 

HAT  ARE  the  es.sentials  to  the  beginning  of  a 
city  plan?  The  question  assumes  a  city  which, 
like  Topsy,  has  “just  growed,”  but  which  in  its  future 
growth  is  to  be  shaped  to  a  well-considered  plan. 

The  first  essential  to  beginning  a  city  plan  is  some 
branch  of  the  Government  vested  with  city  planning 
powers.  A  hundred  or  more  American  cities  have  estab¬ 
lished  city-planning  commissions.  It  is  true  that  but 
few  of  these  commissions  have  adequate  powers,  but 
the  mere  appointment  of  a  permanent  city-planning 
commission,  even  if  it  is  to  have  only  advisory  powers, 
is  a  great  gain.  The  good  that  may  come  from  merely 
advisory  commissions  is  shown  by  experience  in  Massa¬ 
chusetts.  A  few  years  ago,  the  legislature  passed  an 
act  providing  for  city-planning  commissions  in  all 
cities  of  the  .state  and  also  in  all  towns  of  more  than 
10,000  inhabitants.  A  few  lines  from  the  third  annual 
report  of  the  Springfield  commission  indicate  clearly 
the  second  step  in  preparing  for  a  city  plan: 

“During  the  past  year  the  preparatory  work  essential 
to  the  actual  beginning  of  a  city  plan  has  been  prac¬ 
tically  completed,  with  the  exception  of  the  city's 
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topographical  map.  In  other  words,  the  commission, 
since  beginning  its  work,  has  completed  the  compilation 
of  all  statistics  which  may  be  of  assistance  in  deter¬ 
mining  questions  which  will  arise  and  has  completed  a 
comprehensive  set  of  diagrams,  maps,  charts,  and  draw¬ 
ings  designed  to  assist  the  work  through  graphic 
presentation  of  useful  and  necessary  information. 
Little  is  now  needed,  in  fact,  aside  from  the  topo¬ 
graphical  map,  to  furnish  skilled  advisers  with  all  the 
material  which  they  will  need  in  the  actual  preparation 
of  a  comprehensive  city  plan.” 

Charts  and  maps  mentioned  in  the  report  which  may 
be  considered  as  suggestive,  rather  than  a  complete 
li.st  for  any  other  city,  are:  (1  Radial,  (2)  main 
and  (3)  circumferential  thoroughfares;  (4)  sewerage, 
(5)  trolley  and  (6)  water  systems;  (7)  areas  served 
by  trolley;  (8)  parks  and  playgrounds;  (9)  school- 
houses;  (10)  developed  and  undeveloped  sections;  (11) 
as.ses.sed  valuations;  (12)  Springfield  streets. 

In  Springfield  the  topographical  map  and  the  other 
maps  and  charts  are  being  provided  by  the  Department 
of  Streets  and  Engineering.  This  commendable  ex¬ 
ample  of  cooperation  shows  how  a  city  planning  com¬ 
mission  can  .sometimes  accomplish  its  ends  at  small 
outlay  and  without  duplicating  work  belonging  to  an¬ 
other  city  department. 

The  ideal  city  planning  commission  would  have  larger 
powers  and  be  a  more  organic  part  of  the  city  gov¬ 
ernment  than  are  the  Massachusetts  commissions,  but 
these  commissions  and  the  Springfield  repiort  serve  to 
illu.strate  the  prime  essentials  to  the  beginning  of  a 
city  plan:  (1)  A  recognized  branch  of  the  city  gov¬ 
ernment  whose  business  it  is  to  consider  city  planning; 
(2)  a  topographic  map  of  the  city;  (3)  maps,  charts, 
and  statistics  showing  the  status  of  the  various  ele¬ 
ments  of  the  city  plan,  in  order  that  they  may  be 
brought  into  a  more  harmonious  whole  and  so  made  to 
meet  the  individual,  social,  and  industrial  needs  of  all 
*^he  citizens. 

Railway  Owners  Fairly  Dealt  With 

HEN  the  President,  under  the  authority  of  a 
broad  .statute  relating  to  powers  for  the  conduct  of 
the  war,  took  possession  of  the  railways  of  the  United 
States  last  December,  predictions  were  generally  heard 
that  this  was  the  first  .step  toward  ultimate  Government 
ownership  and  that  the  roads  would  never  be  returned 
to  the  companies.  In  the  act  just  passed  by  Congress 
after  a  brisk  controversy  between  the  advocates  and  the 
opponents  of  Government  ownership,  the  outstanding 
feature  is  the  careful  provisions  respecting  compensa¬ 
tion  to  the  owners  of  the  railways  and  provision  for 
return  of  the  railways  to  the  companies  within  a  fixed 
limit  of  time.  The  purport  and  spirit  of  the  law  is,  in 
fact,  summed  up  in  the  final  section,  which  reads: 

“This  act  is  expressly  declared  to  be  emergency  legis¬ 
lation  enacted  to  meet  conditions  growing  out  of  war 
and  nothing  herein  contained  is  to  be  construed  as  ex¬ 
pressing  or  prejudicing  the  future  policy  of  the  Fed¬ 
eral  Government  covering  the  ownership,  control  or 
regulation  of  carriers.” 

Without  doubt,  the  battle  over  (Jovemment  owner¬ 


ship  vs.  private  ownership  will  have  sooner  or  later  t 
be  fought  out  in  Congress  and  probably  at  the  polls,  bu‘ 
for  the  present  Congress  has  determined  that  the  taking 
of  the  railways  by  the  Government  shall  be  because  ot 
war’s  emergency  only  and  has  provided  the  machinery 
for  compensating  the  owners  and  ultimate  return  to 
them  of  the  lines. 

The  major  part  of  the  act  is  in  fact  taken  up  with 
detail  provisions  for  this  machinery.  When  we  turn  to 
the  act  to  find  an  outline  of  the  policy  and  methods  by 
which  the  executive  is  to  carry  on  this  vast  busine.ss, 
we  find  practically  unlimited  authority  bestowed  on  the 
President.  The  act  says  that  “The  President  may  ex¬ 
ecute  any  of  the  powers  herein  and  heretofore  granted 
him  through  such  agencies  as  he  may  determine.”  The 
sole  limitations  are  the  final  return  of  the  roads  to 
their  owners  within  not  more  than  21  months  after  the 
close  of  the  war,  an  upper  limit  of  compensation  to  a 
rate  equal  to  the  average  net  earnings  for  the  three 
years  ending  June  30,  1917,  and  a  possible  final  review 
by  the  Interstate  Commerce  Commission  of  any  rates 
that  may  be  fixed. 

In  addition,  a  revolving  fund  of  half  a  billion  dollars 
is  created  from  which  the  Administration  can  provide 
for  the  necessary  capital  requirements  of  the  railways 
during  the  period  of  Government  control,  not  only  for 
building  extensions,  terminals,  equipment,  etc.,  but  for 
financing  maturing  obligations  of  companies,  where  they 
are  unable  to  raise  the  money  themselves. 

No  criticism  can  fairly  be  made  of  Congress  because 
of  the  breadth  of  authority  thus  granted.  If  the  Cover n- 
men  contract  is  to  be  successful — and  no  one  can  pos¬ 
sibly  desire  anything  else — its  policy  and  methods  can 
be  far  better  determined  by  those  in  authority  as  the 
necessity  arises,  though  they  could  be  fixed  in  advance 
by  Congress. 

That  there  will  be  some  advance  in  railway  rates, 
more  or  less  general,  is  to  be  expected.  The  implica¬ 
tions  of  the  section  giving  authority  to  fix  rates  is  that 
the  properties  are  to  earn  enough  to  pay  all  operating 
expenses,  taxes  and  compensation  to  the  owners.  What¬ 
ever  saving  may  be  made  in  cutting  off  expenses  which 
have  been  incurred  hitherto  by  carrying  on  a  competi¬ 
tive  business  will  doubtless  be  far  more  than  balanced 
by  increases  of  wages  to  meet  increased  living  expenses 
and  competitive  conditions  in  the  labor  market,  and  by 
increasing  cost  of  materials. 

While  rates  are  pretty  certain  to  be  increased  so  that 
the  operation  of  the  roads  will  not  involve  any  burden 
on  the  treasury,  an  increase  sufficient  to  make  the  roads 
large  revenue  producers  to  the  Government  is  most  un¬ 
likely.  Such  a  measure  would  be  most  unpopular,  and 
the  taxes  already  laid  on  railway  revenues  by  the  Fed¬ 
eral  Government  provided  at  least  as  large  a  return  as 
is  drawn  from  other  lines  of  industry. 

On  the  whole  the  large  experiment  of  Government 
railway  operation  has  started  out  under  conditions  more 
favorable  than  could  possibly  exist  at  any  other  time. 
Chiefest  of  all  is  the  fact  that  the  railway  workers,  from 
the  president  down  to  the  day  laborers,  are  filled  with 
the  patriotic  desire  to  aid  their  country  at  a  time  of 
crisis;  and  will  do  their  part  to  make  the  operation  of 
the  railways  by  the  Federal  Government  a  success. 
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Timber-Arch  Truss  Roof  with  Steel  Gusset-Plates 


Three-Hinged  Arch  Garage  Roof  Has  Timber  Tension  Members  -  Bolted  Connections 
with  Steel  Plates— Tie-Rods  Partly  Anchored  by  Floor  Concrete 


By  H.  W.  Sheley 

ron.Hultin«r  Engineer,  Salt  Lake  City,  I’tah 


IN  FRAMING  a  roof  of  82-ft.  span  for  a  garage  in 
Salt  Lake  City,  three-hinged  arch  trusses  built  of 
timber  were  adopted.  The  tension  members  as  well  as 
the  chords  and  web  struts  are  of  wood;  the  joints  are 
bolted  connections  with  steel  gusset  plates,  making  the 
design  in  many  respects  similar  to  that  of  a  steel  truss. 
The  thrust  of  the  arches  is  taken  by  tie-rods  in  the  floor. 
These  are  of  unusual  character,  being  plain  round  rods 
bent  at  the  ends,  the  successive  lengths  hooked  together, 
and  the  whole  assemblage  embedded  in  concrete. 

The  garage  service  required  a  maximum  clearance 
width  so  as  to  reduce  the  loss  of  floor  space  for  moving 
about  and  storing  automobiles.  The  arched  outline  was 
desired  for  its  pleasing  appearance.  The  three-hinged 
type  of  arch  was  chosen  because  of  the  greater  simplicity 
and  certainty  of  design. 

The  roof  plan  herewith  shows  the  general  layout.  The 
trusses  are  16i  ft.  on  centers,  but  one  end  truss  must 
carry  a  set  of  purlin  trusses  of  53-ft.  span  and  is 


therefore  nearly  twice  as  heavy  as  the  others  and  has 
fully  twice  as  large  a  weight-carrj’ing  capacity. 

The  adopted  outline  of  arch  involved  end  sections  ris¬ 
ing  abruptly  from  the  floor  level  to  allow  an  automobile 
with  top  up  to  approach  fairly  close  to  the  wall.  This 
shape,  however,  throws  the  line  of  pressure  of  the  arch 
outside  the  truss  in  the  entire  end  .section,  which  re¬ 
sults  in  large  tension  stresses  in  the  upper  chord.  While 
all  members  of  the  truss  are  of  wood,  the  tension  posts 
are  reinforced  with  steel  tie-rods. 

The  design  of  the  connections  was  handled  in  exactly 
the  same  way  as  for  a  steel  truss.  It  was  originally 
planned  to  use  spiked  connections  between  web  members 
and  chords,  but  considerable  uncertainty  was  felt  as  to 
the  permanence  of  spiking,  and  a  few  experiments  that 
were  made  did  not  give  any  reassurance  on  this  point. 
The  final  choice  was  for  bolted  connections  with  steel 
gusset  plates. 

Live  load  was  taken  at  10  lb.  for  wind  (vertical  load 
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only  considered)  and  25  lb.  for  snow,  to  represent  4  ft.  of 
freshly  fallen  snow.  Computations  were  made  with  full 
load  and  with  one-half  span  loaded.  The  total  weight 
of  roofing  and  tru.s.ses  is  16i  lb.  per  .sq.ft. 

In  proportioning  the  members  the  unit  stress  was  not 
varied  with  the  makeup  of  a  member.  However,  where 
a  member  is  built  together  of  .several  pieces,  undoubtedly 
a  higher  .stre.s.s  is  permissible  than  when  the  same  area 
is  obtained  out  of  a  solid  stick  of  timber;  the  probable 
influence  of  defects  is  much  smaller  in  the  composite 
meml)er  than  in  the  one-piece  member. 

The  connections  of  tension  members  gave  so  much 
trouble  in  detailing  that  in  another  similar  ca.se  the 


considered  .safe  to  depend  on  the  ground  of  adjacer/ 
property  to  with.stand  the.se  thru.sts,  becau.se  of  the  dai 
ger  of  excavation  for  buildings  on  these  lots.  Tie-bai 
embedded  in  concrete-filled  trenches  under  the  floor  \vcr>' 
therefore  used  to  tie  the  shoes  together.  No  attempt 
was  made  to  spread  the  thru.st  over  the  concrete  founda 
tions  by  reinforcing  bars. 

Plain  bars  were  used  for  the  tie-rods.  Since  the  root 
was  built  before  the  floor  was  laid,  and  had  to  stand 
through  a  time  when  the  heavie.st  snowfalls  of  the  year 
might  be  expected  and  the  .strain  might  come  before 
the  concrete  had  fully  hardened,  it  was  not  considered 
safe  to  tru.st  to  the  adhesion  of  the  concrete  and  the 
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tensile  stress  would  undoubtedly  be  held  down  to  1000 
lb.  per  .sq.in.  or  le.ss  in  order  to  simplify  the  connec¬ 
tions  and  save  a  good  part  of  the  expense  of  gusset 
plates.  The  dimensions  allowed  with  the  stress  of  1200 
lb.  were  found  altogether  insutficient  for  making  con¬ 
nections  of  economical  size. 

The  hinge  pins  w’ere  designed  for  a  pressure  of  5625 
lb.  per  sq.in.  on  the  projected  area,  equivalent  to  9000 
lb.  per  sq.in.  on  S  the  projected  area — the  effective  area 
according  to  a  formula  in  “Hiitte.”  The  bearing  of  the 
lower  shoes  on  the  concrete  w’as  taken  at  600  lb.  per  sq.in. 
The  detail  design  of  the  shoes  involved  bending  at  4000 
lb.  tension  and  9000  lb.  compression,  and  shear  at  3000 
lb.  per  sq.in. 

The  maximum  thrusts  are  49,300  lb.  for  the  heavy 
truss  and  23,400  lb.  for  the  light  truss.  It  was  not 


bars  to  make  the  splice  between  successive  lengths  of 
these  bars.  At  mid.span  the  bars  were  passed  through 
a  pair  of  angles  and  fitted  with  nuts  to  tighten  them. 
The  intermediate  joints  are  formed  by  hooking  the  ends 
together,  the  hooks  being  of  1 J  in.  inside  diameter. 

In  the  design  of  the  tie-bar  system,  the  sliding  resist¬ 
ance  of  the  concrete  floor  was  taken  into  account.  A 
friction  coefficient  of  0.25,  the  weight  of  the  6-in.  floor 
being  72  lb.  per  sq.ft.,  develops  a  sliding  resistance  of 
the  concrete  on  the  dirt  of  18  lb.  per  sq.ft.  The  adhe¬ 
sion  of  the  bars  to  the  concrete,  at  80  lb.  per  sq.in.,  is 
more  than  enough  to  develop  288  lb.  (for  the  16-ft.  width 
between  trusses)  per  foot  of  bar.  The  arch  thru.st  thus 
acts  on  the  concrete  as  a  compression  directed  from  mid¬ 
span  toward  the  shoes ;  no  assumption  of  tensile  strength 
in  the  concrete  is  necessaiy.  The  effect  of  the  floor  fric- 
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tion  amounts  to  a  maximum  of  about  10,000  lb.  per  arch 
at  midspan.  The  remainder  of  the  arch  thrust  is  taken 
by  the  tie-bar  area  at  midspan.  The  tie-bars  were  also 
required  to  take  at  increased  unit  stress  the  full  arch 
thrust  before  the  concrete  floor  was  laid  and  had  set. 

The  trusses  were  laid  out  by  full-size  drawings  on  a 
platform  of  the  size  of  a  half  arch,  built  on  the  ground 
near  where  the  trusses  were  to  be  erected.  The  mem¬ 
bers  for  a  half  span  were  cut  to  fit  the  drawing,  num¬ 
bered,  and  then  used  as  templets  for  cutting  out  the 
other  trusses  in  the  mill.  This  method  was  found  to  be 
cheaper  and  quicker  than  detailing  the  members  in  the 
office  and  cutting  to  the  detail  drawing. 

After  the  pieces  were  sawed  in  a  mill  they  were  as¬ 
sembled  on  the  platform  and  lightly  spiked  together. 
Then  the  truss  was  blocked  clear  of  the  platform,  for 
boring  the  holes  for  bolts.  Wherever  gusset  plates  were 
to  be  u.sed  the  upper  gusset,  which  had  already  been 
punched,  was  laid  in  its  proper  place,  the  locations  of  the 
holes  marked  on  the  wood,  the  plate  removed,  and  the 
holes  bored  by  electric  drill.  Then  the  second  of  the  pair 
of  gussets  (not  yet  punched)  was  fitted  to  the  reverse 
side  of  the  truss,  marked  from  the  bored  holes  and  re¬ 
turned  to  the  shop  for  punching.  This  procedure  was 
adopted  because  of  the  difficulty  of  boring  holes  so 
straight  through  the  wood  that  a  good  fit  will  result. 

Where  there  were  no  gusset  plates  the  exact  spacing 
of  holes  was  not  .shown  on  the  plans.  No  confusion  re¬ 
sulted  from  this  policy.  Many  30d.  nails  were  driven  to 
supplement  the  bolts.  Some  difficulty  was  experienced  in 
obtaining  enough  l-in.  bolts.  For  this  reason  it  is  bet¬ 
ter  to  use  the  more  common  size  of  i-in.  bolts. 

The  electric  drill  was  a  great  labor  saver.  It  never 
became  so  heated  that  work  had  to  be  checked  to  cool  it, 
and  it  could  work  at  the  rate  of  200  in.  bored  per  hour. 

The  two  half  trusses  of  an  arch  were  c.arried  to  place 
and  laid  on  the  ground  flat,  with  the  lower  hinge  near 
the  lower  shoe  (previously  set)  and  the  center  one  on 
the  ground  underneath  its  finally  erected  position.  The 
halves  of  the  center  shoes  had  already  been  bolted  in 
place  on  the  trusses.  The  half  arches  were  then  turned 
in  upright  position  and  the  lower  hinge  joined  up  on 
either  side,  the  central  hinge  still  resting  on  the  ground. 
Then  one  half  arch  was  hoisted  until  the  central  hinge 
was  at  proper  elevation,  held  by  temporary  guying  and 
bracing,  and  the  other  half  hoisted  and  lowered  to  bear¬ 
ing  at  the  central  pin. 

The  arches  are  stayed  laterally  by  seven  lines  of 
4  x  6-in.  struts  connecting  the  bottom  chords,  and  diag¬ 
onal  bracing  in  one  bay  at  each  end  of  the  building.  The 
diagonal  members  are  each  made  of  two  2  x  8’s  spiked 
together,  laid  flat;  they  are  held  against  sagging  by  a 
wire  hanger  at  midlength,  attached  to  a  purlin  above. 
The  diagonal  bracing  was  not  placed  until  the  building 
had  gone  through  the  summer,  so  that  the  timberwork 
had  become  dried  out  thoroughly.  Then  all  bolts  were 
tightened  and  the  diagonals  put  in. 

The  weights  of  the  trusses  above  lower  pins  are  10,- 
800  lb.  for  the  heavy  arch  and  6800  lb.  for  the  light 
arch.  These  figures  include  both  hardware  and  lumber. 
At  the  time  of  erection  the  lumber  weighed  2.7  lb.  per 
actual  foot  board  measure,  or  about  2.2  lb.  per  foot  of 
nominal  board  measure.  Two  months  of  drying  out  in 
a  steam-heated  office  showed  16%  loss  of  weight. 


ARKA  IS  LITTI.K  OBSTRIJCTKI)  BY  ARCHI-:S 


The  writer  believes  that  the  attempt  to  save  lumber 
by  using  pieces  just  large  enough  for  the  stresses  and 
no  more,  which  resulted  in  a  great  variety  of  dimensions, 
was  a  mistake  and  probably  increased  the  labor  co.st 
more  than  the  value  of  the  lumber  .saved.  As  previously 
remarked,  in  order  to  provide  for  economical  connection 
the  allowable  tension  in  Oregon  fir  .should  not  exceed 
1000  lb.  per  sq.in.  The  spacing  between  the  two  timbers 
of  the  chords  .should  be  enough  to  allow  for  two  2-in. 
boards,  or  31  in. 

With  fuller  data  on  spiked  connections  spikes  would 
probably  have  been  used  in  place  of  bolts.  The  weight 
of  bolts  is  three  times  that  of  equivalent  spikes  and 
their  cost  in  Salt  Lake  City  about  three  times  as  much 
per  pound.  So  far  as  used,  spikes  did  not  split  the 
Oregon  fir.  The  labor  used  in  driving  three  30d.  spikes 
is  less  than  boring  the  hole  for  and  placing  one  bolt  with 
it  washers  (approximately  three  spikes  are  equivalent 
to  one  li-in.  bolt). 

A  very  important  thing  with  all  wooden  roof  trus.ses, 
whether  arched  or  with  flat  chords,  is  to  tighten  all 
bolts  after  the  timber  has  had  time  to  dry  and  .season. 
The  writer  believes  that  the  failure  of  some  wood  trus.ses 
has  been  due  to  loosening  of  the  bolts,  which  lessens 
their  grips  and  permits  lateral  swaying. 

The  entire  roof  structure  was  designed  by  the  writer 
for  Villadsen  Bros.,  Inc.,  contractors.  The  members  of 
the  firm,  A.  B,  and  Jens  Villadsen,  participated  actively 
in  the  design  and  it  was  their  original  conception  that 
a  wooden  arch  truss  be  used.  Thanks  are  due  them  for 
permission  to  use  the  photographs  and  plans. 
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Reconstructing  a  Sewer  in  Tunnel 

Eiilar(;emen(  of  Old  11 'Ft  Bridge  Conduit  Beneath 
50-Ft.  Embankment  Carrying  Canal 
Invert  Also  Changed 

Reconstructing  an  ll-ft.  sewer  in  tunnel  under 
a  50-ft.  canal  embankment  presented  .some  inter¬ 
esting  problems  for  the  contractor  on  a  large  sewer  con¬ 
tract  at  Cincinnati,  Ohio.  The  method  of  tunneling  to 
be  used  was  left  to  the  contractor,  subject  to  the  ap¬ 
proval  of  the  city  engineer.  The  contractor  selected  the 
method  shown  by  the  accompanying  sketch.  The  work 
was  unusual  in  that  it  required  the  removal  of  the  arch 
of  a  four-ring  brick  sewer  11  ft.  in  diameter  and  the 
con.struction  of  a  reinforced-concrete  rectangular  sec¬ 
tion  on  the  springing  line  of  the  old  brick  sewer  and 
the  reshaping  of  the  invert  of  the  old  sewer.  The  han¬ 
dling  of  the  dry-weather  flow  in  the  old  sewer  and  the 
necessity  of  the  contractor  always  being  ready  to  con¬ 
duct  his  construction  operations  so  as  not  to  unduly  ob¬ 
struct  the  passage  of  the  storm- water  run-off  from  a 
residential  area  of  about  2000  acres,  or  a  calculated 
probable  volume  of  water  of  810,000  gal.  per  min.  was 
a  third  feature  of  interest. 

In  timbering  the  tunnel  the  bents  were  placed  on  5- 
ft.  centers.  The  total  length  was  about  300  ft.  and  the 
work  w'as  carried  on  from  each  end. 

No  particular  difficulty  was  experienced  in  placing  the 
tunnel  timbering,  but  in  each  opening  different  condi¬ 
tions  .seemed  to  exist  w’hich  caused  the  bents  to  move 
out  of  position.  At  one  end,  after  the  opening  had 
reached  the  third  bent,  it  was  noticed  Ibat  the  balance 
of  the  bents  back  to  the  center  were  all  leaning  toward 
the  opening.  Their  movement  from  the  original  upright 
position  varied  from  2*  to  11 J  in.  in  the  direction  of  the 
center  line  of  the  .sewer.  The  caps  were  found  to  be 
twisted  longitudinally  and  also  bowed,  some  downward 
and  others  upw'ard  between  the  leg  and  the  center  post. 
These  effects  w’ere  apparently  caused  by  the  heavy 
weight  supported,  the  tunnel  being  in  and  through  an 
old  earth  fill  about  50  ft.  deep,  on  top  of  which  flowed 
the  water  of  a  canal.  On  the  opposite  end  of  the  tunnel 
the  bents  from  the  first  back  to  the  fifth  leaned  toward 
the  opening,  but  from  the  fifth  to  the  center  the  bents 
remained  in  their  original  position.  While  the  change 
of  position  and  the  bending  and  twisting  were  very 
noticeable  no  bad  effect  resulted. 

It  is  to  be  noticed  in  the  illustration  that  the  center 
post  stops  just  at  the  inside  of  the  top  slab  of  the  sewer 
and  that  the  extension  of  the  post  to  the  cap  is  by  a 
piece  of  4-in.  steel  pipe  placed  between  .steel  bearing 
plates.  The  idea  of  changing  from  the  wood  section  to 
the  pipe  was  mainly  for  convenience  in  removing  the 
center  posts  after  the  top  slab  was  in  place,  and  the  pipe 
also  permitted  the  regular  spacing  of  the  steel  reinforce¬ 
ment.  This  4-in.  pipe  w'as  changed  to  6-in.  after  the 
caps  developed  the  twists  referred  to  above. 

After  the  first  10  ft.  of  excavation  had  been  removed 
from  the  end  of  the  first  opening  it  was  discovered  that 
the  old  brick  sewer  had  been  constructed  through  a 
still  older  ma.sonry  culvert  which  was  probably  built  at 
the  time  the  canal  was  constructed,  or  about  90  years 
ago,  and  the  traces  of  w’hich  were  practically  lost  after 


construction  of  the  brick  .sewer  by  the  fills  made  in  th> 
adjacent  low  ground.  Also  additional  work  in  remov 
ing  the  tunnel  excavation  was  caused  by  the  fact  that 
at  distances  of  about  10  ft.  brick  headers  were  con¬ 
structed  as  fillers  between  the  old  stone  arch  and  th< 
brick  sewer,  in  places  amounting  to  .seven  additional 
courses  of  brick  work.  This  masonry  culvert  was  con¬ 
structed  on  a  timber  foundation.  It  was  necessary  to 
remove  a  portion  of  the  old  timber  in  order  to  place  the 
foot  blocks  for  the  timber  bents  and  the  little  concrete 
haunch  walls  at  each  side  of  the  springing  line  of  the 
brick  sewer. 

A  working  platform  was  placed  on  the  .springing  line 
of  the  old  sewer,  so  built  that  it  would  float  when  the 
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THK  BRICK  ARCH  WAS  REMOVKH,  SEWER  EXEARHED 
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water  in  the  sewer  rose  above  that  elevation.  This  plat¬ 
form  was  anchored  by  cables  which  prevented  its  being 
floated  away  during  high  water.  On  this  platform  tracks 
were  placed.  Dump  cars  drawn  by  a  cable  were  used  to 
remove  the  excavated  material  and  to  carry  in  the  con¬ 
crete  as  well  as  the  sand  backfill. 

During  the  time  the  new  concrete-and-brick  invert 
was  being  placed  on  the  bottom  of  the  old  .sewer  the  dr>’- 
weather  flow  of  about  3500  gal.  per  minute  was  carried 
past  the  work  in  a  wooden  flume. 

The  greater  part  of  this  tunnel  work  was  done  during 
freezing  weather,  but  the  temperature  within  was  kept 
above  the  freezing  point  by  placing  canvas  curtains  at 
each  end  of  the  tunnel  and  heating  with  salamanders. 

This  work  is  being  done  in  connection  with  a  contract 
for  the  Mill  Creek  intercepting  sewer,  the  reasons  for 
which  were  set  forth  in  Engineering  News-Record,  Oct. 
25,  1917.  D.  P.  Foley  of  Cincinnati  is  the  contractor, 
and  the  engineering  work  is  being  done  by  the  city’s 
Division  of  Sewerage,  of  which  F.  S.  Krug  is  chief 
engineer,  W.  E.  Sullivan,  principal  assistant  engineer 
and  George  W.  Wade,  resident  engineer. 
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The  Engineer  as  a  Social  Force  in  the  New  Democracy 

How  He  May  Bridge  the  Gap  Between  Capital  and  Labor  Pointed  Out  in  the  Presidential  Address  of 
Prof.  George  C.  Whipple,  Harvard  University,  Before  the  Boston  Society  of  Civil  Engineers 


IN  COMPLYING  with  the  prescribed  obligation  of  the 
retiring  president  to  deliver  a  valedictory  address,  I 
cannot  in  these  days  of  war  speak  of  anything  else  than 
our  own  place  in  the  great  struggle  and  in  what  will 
come  after.  I  have  accordingly  taken  for  my  subject. 
The  Engineer  as  a  Social  Force  in  the  New  Democracy. 

The  United  States  has  been  at  war  nearly  a  year. 
The  victory  is  not  yet  won.  But  we  are  going  to  win  it — 
that  much  is  certain.  We  are  going  to  win  the  war  be¬ 
cause  we  believe  the  cause  of  liberty  is  worth  fighting 
and  dying  for,  and  becau.se  we  have  men  enough  who 
are  willing  to  fight  and  die.  We  are  going  to  win  be- 
cau.se  American  resources  directed  by  American  engi¬ 
neers?,  when  added  to  the  forces  of  our  allies,  will  turn 
the  scale  of  military  power  in  our  favor.  Victory  will 
come;  but  what  will  come  after  the  victory?  The  world 
will  be  made  safe  for  democracy;  but  how  is  democracy 
to  be  made  safe  for  the  world? 

It  is  hard  to  look  ahead,  these  days,  and  very  hard  to 
see  clearly,  but  never  was  foresight  so  much  needed  as 
now.  Engineers,  as  a  class,  have  been  trained  to  look 
ahead.  To  draw  a  plan  is  to  look  ahead — and  the  plan¬ 
ners  of ‘our  railroads,  our  water-supplies,  our  power 
di.stribution  plants  have  seldom  failed  to  exercise  good 
judgment  in  foreca.sting  the  future. 

Engineer  Must  Help  Plan  New  Democracy 
In  recent  years  our  foreca.sting  has  been  largely  on  a 
mathematical  basis,  it  has  been  a  quantitative  problem ; 
but  now  the  problem  is  different.  Unless  signs  fail 
there  is  going  to  be  a  social  reconstruction  of  the  world. 
In  fact,  this  is  now  going  on  before  our  very  eyes  if  we 
will  but  see.  Ferrero  said  that  when  Rome  fell  the 
Romans  at  the  time  never  knew  that  it  was  falling. 

The  engineer  must  therefore  extend  his  thought  far 
beyond  his  usual  bounds,  because  the  new  problem  is 
not  physical  and  mathematical,  but  rather  political  and 
ethical.  The  engineer  must  join  with  the  members  of 
the  other  professions,  and  what  is  more  important  he 
must  join  with  the  workers  themselves,  in  laying  plans 
for  the  new  democracy  and  the  new  social  order  which 
seems  destined  to  come  not  only  in  Russia  but  in  Eng¬ 
land  and  Germany,  in  America,  and,  we  may  well  say, 
throughout  the  civilized  world.  Because  of  his  experi¬ 
ence  in  looking  ahead,  because  of  his  position  as  an  in¬ 
termediary  between  owner  and  contractor,  between  cap¬ 
ital  and  labor,  because  of  his  habit  of  doing  things  in 
large  ways,  the  engineer  seems  destined  to  play  an  im¬ 
portant  part  in  the  coming  reconstruction.  The  engi¬ 
neer’s  prominence  in  the  war  will  give  him  added  op¬ 
portunities  after  the  war  is  over. 

It  is  hard  to  tell  even  in  generalities  what  is  going 
to  happen,  but  some  things  seem  reasonably  certain 
Autocracy  is  going  to  give  way  to  democracy  in  all  of 
the  great  countries  of  the  world.  This  means  that  to  a 
greater  extent  than  ever  before  the  political  power  will 
be  in  the  hands  of  the  working  people,  that  persons  of 
limited  education  will  have  more  direct  control  than  now 


of  the  policies  and  actions  of  their  governments.  The 
relations  between  capital  and  labor  are  going  to  change; 
the  wage  sy.stem  will  be  modified  and  may  even  give 
way  to  some  other  system  of  payment  based  on  the  idea 
of  profit  sharing.  The  great  fortunes  and  the  great 
holdings  of  land  are  going  to  be  subdivided.  The  gov¬ 
ernment  may  control  not  only  the  railroads,  but  other 
public  utilities,  as  well  as  the  basic  re.sources  of  na¬ 
ture.  We  are  going  to  live  under  new  conditions,  and, 
whatever  our  preconceived  ideas,  we  must  adapt  our¬ 
selves  to  the  new  order.  The  changes  will  not  come  in 
a  day,  but  they  will  come  sooner  than  any  of  us  would 
have  predicted  a  year  or  two  ago.  Indeed,  they  have 
already  begun. 

Organization  and  Efficiency  Inseparable 

Democracies,  considered  as  nations,  are  inefficient. 
History  tells  us  that.  Yet  we  need  not  go  back  of  the 
present  war  to  see  it.  An  army  is  more  efficient  than 
a  mob;  an  organized  nation  is  more  efficient  than  one 
not  well  organized;  industry  and  transportation  organ¬ 
ized  under  the  large  corporation  plan  are  more  efficient 
than  under  the  small  unit  plan.  Organization  and  effi¬ 
ciency  seem  to  be  inseparable  terms. 

Where  efficiency  exists,  the  ruling  power  is  almost 
invariably  at  the  top  and  its  branches  extend  downward, 
ever  dividing  as  in  the  vagarious  organization-charts 
which  our  bureaus  of  municipal  research  delight  to 
draw.  But  .what  is  meant  by  efficiency?  Broadly 
speaking,  it  is  doing  much  with  little  effort ;  it  is  getting 
out  of  a  machine  in  one  form  the  energy  put  into  it  in 
another  form;  it  is  making  the  most  of  the  apparatus, 
the  best  use  of  time,  accomplishing  a  result  in  the  best 
way.  In  any  measure  of  machine  efficiency  the  thought 
is  centered  primarily  on  the  result,  secondarily  on  the 
power  applied  and  the  raw'  material  consumed,  la.stly  on 
the  effect  of  the  process  on  the  machine  itself.  Under 
autocracy  we  see  this  idea  illustrated  in  human  society. 
The  upper  ruling  power  has  a  result  in  mind — it  may 
be  benevolent  or  selfish — the  nation  is  organized  to 
secure  that  result,  all  the  units  of  the  nation  are  re¬ 
quired  to  work  to  that  end,  and  the  effect  of  the  process 
on  the  constituent  human  units  is  regarded  as  a  minor 
affair.  The  United  States  is  temporarily  and  of  neces¬ 
sity  in  this  condition  today.  The  object  in  view  is  to 
win  the  war;  we  are  voluntarily  organizing  ourselves 
from  the  top  down,  to  bring  about  this  result;  we  are 
trying  to  make  the  most  of  our  powers  and  resources; 
and  we  don’t  care  what  happens  to  any  one  of  us. 

But  in  times  of  peace  conditions  are  different.  Then 
the  legitimate  object  of  government  is  to  provide  con¬ 
ditions  Lavorable  for  the  life  of  each  and  every  indivia- 
ual  in  the  nation.  The  purpose  of  the  nation  is  not 
ulterior,  but  interior.  Efficiency  takes  on  a  new  mean¬ 
ing.  No  longer  is  it  a  comparison  between  applied 
energy  and  material  result,  but  a  threefold  comparison 
between  process,  machine  and  product,  with  the  effect 
of  the  process  on  the  machine  as  the  controlling  thought. 
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In  mechanic  we  have  no  sin)fle  word  to  express  this 
idea,  aIthou{;h  we  do  speak  of  the  “life  of  the  plant,” 
of  “friction,”  of  “depreciation.” 

In  human  society  we  have  already  some  ver>’  old  and 
very  adequate  word.s — health,  comfort,  happiness  and 
contentment  of  the  people — sometimes  summed  up  in 
the  word  “welfare.”  In  autocracy,  efficiency  means  a 
comparison  lietween  work  and  result;  in  democracy,  it 
should  mean  rather  a  comparison  between  work  and 
welfare.  Such  relations  might  be  called  beneficient,  to 
use  an  obsolete  word  w’ith  a  somewhat  new  meaning 
— efficiency  plus  humanity. 

Why  Laborers  Fear  "Efficiency" 

In  this  country,  as  in  most  civilized  countries,  we  have 
striven  for  efficiency,  and  it  is  partly  for  this  reason 
that  the  laboring  people  claim  that  we  are  an  economic 
autocracy.  It  is  well  known  that  the  movement  for 
efficiency  has  not  been  received  in  a  friendly  spirit  by 
the  laboring  people.  Why?  Becau.se  they  believe  that 
efficiency  considers  the  work  and  the  product  and  leaves 
them  out.  Beneficiency  would  mean  placing  the  product 
and  the  effect  on  the  worker  in  equal  regard.  The 
world  is  demanding  that  this  change  be  made. 

The  present  war  is  expanding  in  a  most  remarkable 
and  significant  manner.  At  the  beginning  it  was  re¬ 
garded  as  a  contest  of  nations;  then  it  was  seen  to  be 
a  contest  between  national  autocracy  and  national  de¬ 
mocracy;  now  it  is  becoming  something  still  broader,  a 
contest  between  social  autocracy  and  social  democracy 
the  world  over.  We  saw  this  first  in  Russia,  and  we 
viewed  it  with  alarm;  but  when  we  see  it  spread  over 
Austria  and  Germany  we  do  not  object,  because  it  will 
tend  to  disintegrate  our  enemies.  Do  we  realize  that 
the  same  contest  is  going  on  in  England  and  America? 
And  when  it  comes,  as  come  it  will,  how  are  we  going  to 
receive  it?  Our  future  tranquillity  depiends  much  upon 
the  answer.  Are  we  going  to  hold  to  the  old  idea  of 
efficiency,  and  make  the  product  of  the  nation  the  object 
of  our  work,  or  are  we  going  to  take  the  new  view  of 
beneficiency  and  place  the  welfare  of  the  worker  on  an 
equality  with  his  product,  bending  our  pre.sent  organ¬ 
izations  to  that  point  of  view,  lest  they  be  broken  al¬ 
together? 

Worldwide  Rfjvdjustment  Inevitable 

I  hate  the  German  nation  as  exemplified  by  the  Prus¬ 
sian  autocracy,  with  what,  I  hope  is  a  righteous  hatred, 
and  I  am  confident  that  Germany  will  be  beaten  and  her 
pre.sent  rulers  blotted  out;  but  I  do  not  believe  that  a 
mere  crushing  of  the  German  military  power  will  bring 
peace  to  the  earth.  I  believe  that  a  readjustment  of 
political  and  social  conditions  throughout  the  world  is 
inevitable,  and  that  peace  and  tranquillity  will  not  come 
until  these  great  questions  are  settled.  We  talk  with 
disdain  about  the  revolutionists  of  Russia  and  the  word 
“Bolshevic”  has  come  to  have  a  sinister  meaning.  But 
the  ignorant,  well-meaning  Russian  people  are  honestly 
seeking  a  way  to  build  up  a  new  democracy,  social,  po¬ 
litical  and  religious,  and  we  will  do  well  to  study  their 
efforts.  With  their  lack  of  knowledge  and  experience, 
with  a  dark  background  of  brutal  repression,  they  are 
making  grievous  work  of  it.  We,  with  universal  edu¬ 


cation,  with  more  than  a  century  of  liberty  and  frv 
government  as  a  background,  ought  to  do  better,  Th 
Russians  have  the  spirit  but  lack  the  education;  we  havi 
the  education — do  we  lack  the  spirit? 

The  Engineer  and  Social  Problem 

Following  the  war  the  great  problems  of  the  day 
will  be  social  problems,  and  the  engineer  must  play  his 
part  in  them.  As  the  great  exponent  of  efficiency,  it  will 
be  one  of  his  first  tasks  to  alter  the  meaning  of  the 
term  so  that  it  will  of  necessity  include  a  higher  re¬ 
gard  for  the  worker. 

What  is  democracy  ?  It  was  never  defined  better  than 
by  Lincoln :  “A  government  of  the  people,  by  the  people, 
for  the  people.”  The  United  States  lives  by  these  words 
today.  Are  we  about  to  apply  the  same  formula  to  pub¬ 
lic  utilities,  to  business,  to  industry?  It  looks  so.  The 
workers  are  demanding  a  share  in  the  control  of  their 
work.  They  will  get  it,  and  I  believe  they  ought  to  get 
it.  But  Lincoln’s  formula  does  not  say  that  all  men 
are  equal,  that  yve  should  disregard  experience  and 
authority,  or  that  we  should  relax  discipline  and  abolish 
organization,  or  that  service  should  be  unrewarded  and 
neglect  of  duty  go  unpunished.  It  is  just  as  import¬ 
ant  for  the  workers  to  study  their  Lincoln — our  Great 
Labor  President — as  it  is  for  the  men  who  manage 
business  to  study  what  he  said  and  did. 

Work  and  Its  Rewards 

# 

The  great  contest  will,  as  it  always  has,  center  around 
the  problem  of  rewards.  Few  will  deny  that  today  re- 
w’ards  are  disproportionate  to  service  rendered  the  com¬ 
munity  in  many  of  the  walks  of  life. 

Because  the  laborer  has  not  received  his  fair  share  of 
the  satisfactions  of  life  he  has  endeavored  to  get  them 
in  the  form  of  increased  wages.  It  seems  to  me  that 
in  many  cases  this  has  gone  too  far.  When  a  carpenter 
or  a  plumber  or  a  bricklayer  gets  more  money  for  his 
work  than  the  engineer  who  directs  the  work — and  this 
has  happened  repeatedly  of  late — when  the  laborer  earns 
more  than  the  small  trader  or  the  bank  clerk  or  the 
school  teacher  or  the  clergyman,  it  shows  that  money  re- 
w'ards  are  not  being  given  in  accordance  with  what 
people  are  contributing  to  society.  Granted  that  the  big 
fortunes  and  the  earnings  of  capital  have  in  the  past 
been  excessive,  it  is  probably  true  today  that  there  is  a 
strong  tendency  for  the  laborer  to  get  too  much  money 
for  the  work  he  does.  But  when  he  gets  it  he  still  finds 
that  he  cannot  procure  with  it  the  satisfactions  of  life: 
his  extra  leisure  and  his  money  are  both  spent  unwisely 
In  other  words,  our  money  standard  of  rewards  has 
failed.  It  has  over  stimulated  enterprise,  it  has  brought 
about  an  unwarranted  inequality  in  the  distribution  of 
wealth,  and  it  has  not  brought  contentment  either  to  the 
laborer  or  the  capitalist. 

Engineer  May  Be  a  Great  Social  Force 

The  engineer  has  a  unique  opportunity  to  be  a  great 
social  force  in  the  new  democracy,  to  bring  about  har¬ 
mony  between  work  and  the  worker,  to  make  work  bene¬ 
ficient  The  engineer  is  the  planner  of  cities,  the  de¬ 
signer  of  factories,  the  builder  of  roads  and  railways, 
the  distributer  of  power,  the  digger  of  mines,  the  oper¬ 
ator  of  all  sorts  of  industries.  What  has  he  planned 
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and  built  and  operated  for?  Chiefly  for  product.  He 
ought  not  to  be  criticized  for  that.  It  is  a  major  ele¬ 
ment  in  the  problem,  and  he  has  been  content  to  con¬ 
sider  that  as  his  particular  work.  But  the  engineer  has 
greater  opportunities  than  almost  any  one  else  to  make 
working  conditions  and  living  conditions  better  for 
the  worker.  The  engineer  is  often  the  inspector  of  the 
work  done.  Why  should  he  not  also  be  the  inspector  of 
the  worker,  and  see  that  his  yoke  is  made  as  ea.sy  and 
his  burden  as  light  as  it  can  be  reasonably  made?  Spec¬ 
ifications  are  drawn  for  the  product  of  work,  why  not 
better  specifications  for  the  worker? 

Labor  Unions  Show  Signs  of  Change 

The  labor  unions  mu.st  have  a  change  of  heart  if  they 
expect  to  play  the  noble  part  in  the  beneficient  democ¬ 
racy  which  they  can  play  if  they  will.  There  are  already 
signs  of  this  change.  The  entrance  of  woman  into  in¬ 
dustry  is  bringing  conditions  under  which  people  work 
into  the  limelight,  for  women  are  by  nature  more  in¬ 
fluenced  by  their  surroundings  than  are  men.  If  labor 
fails  to  take  the  fair  attitude,  is  .selfish,  and  overreaches 
as  capital  has  overreached  in  the  pa.st,  the  new  democ¬ 
racy  will  fail.  Unle.ss  American  skilled  labor  adopts  a 
broad-minded,  constructive  policy,  in  which  the  rights 
and  welfare  of  all  are  considered,  the  pendulum  will 
swing  far  toward  proletariat  control  and  then  swing 
back  to  autocratic  conditions.  There  should  be  a  serious 
effort  on  the  part  of  the  engineer  to  prevent  it  from 
.swinging  too  far  in  either  direction. 

Engineers  perform  five  principal  functions — they  ad¬ 
vise,  design,  inspect,  construct  and  operate.  In  these 
functions  they  come  close  to  capital  on  one  side  and  close 
to  labor  on  the  other.  The  advisory  or  consulting  en¬ 
gineer  and  the  designing  engineer  are  almost  invari¬ 
ably  employed  by  capital.  The  constructing  engineer, 
the  contractor,  and  the  operating  engineer  are  close 
to  labor  and  the  laborer’s  pay  often  goes  through  their 
hands.  As  an  inspector  the  engineer’s  attitude  is  ju¬ 
dicial.  Sometimes  these  functions  are  bound  up  in  one 
individual,  but  more  often  designing,  construction  and 
operation  are  in  different  hands.  In  fact,  the  contractor 
and  the  operator  may  not  be  regarded  as  engineers  at  all. 

A  Bridge  Between  Capital  and  Labor 

One  of  the  great  underlying  causes  of  present-day 
labor  troubles  is  that  the  laborer  does  not  understand 
what  capital  really  is,  does  not  distinguish  it  from  so- 
called  special  privileges,  from  the  unjustified  control 
of  the  resources  of  nature.  To  the  laborer,  capital  is 
impersonal.  The  laborer  does  not  know  the  people  whose 
savings  make  this  work  possible,  or  even  the  persons 
who  handle  these  savings.  Conversely,  labor  is  likewise 
impersonal  to  the  man  of  capital.  In  large  establish¬ 
ments  the  employer  does  not  individually  know  the 
people  who  work  for  him.  This  personal  knowledge, 
each  of  the  other,  appears  at  first  thought  impossible  of 
attainment  in  a  complex  civilization,  with  its  enormous 
cities,  its  far-furrowed  fields,  its  immense  factories,  its 
scattered  mines.  Individually  it  is  impossible,  but  col¬ 
lectively  it  is  not.  The  mine  president  cannot  know  all 
the  laborers,  but  he  can  know  some  and  through  them 
the  others.  Not  all  of  the  laborers  on  a  job  can  eat 
lunch  with  the  big  boss,  but  if  a  few  of  them  did,  once 


in  a  while,  the  acquaintance  would  be  mutually  bene¬ 
ficial.  The  greate.st  of  all  problems  for  the  engineer  is 
to  help  build  a  bridge  between  capital  and  labor.  As  a 
rule,  the  laborers  like  the  engineer;  they  see  him  on  the 
job,  working  in  old  clothes,  measuring,  planning,  di¬ 
recting;  they  see  him  eat  and  smoke,  and  they  regard 
him  as  a  human  being  like  themselves.  They  know,  too, 
that  the  engineer  stands  in  with  the  man  who  is  furnish¬ 
ing  the  money  to  pay  for  the  job.  But  to  properly  ful¬ 
fill  this  intermediary  position  the  engineer  must  broaden 
his  ideas  of  efficiency  from  that  of  the  nwst  work  for 
the  least  cost  so  as  to  include  benefit  to  the  constructing 
laborer  as  he  constructs,  and  benefit  to  the  worker  who 
is  to  u.se  the  constructed  plant. 

[The  remainder  of  Professor  Whipple’s  address,  deal¬ 
ing  with  the  application  of  the  broad  principles  here 
laid  down  to  specific  fields  of  engineering,  will  be  ab¬ 
stracted  in  an  early  issue. — Editor.] 


San  Francisco  Engineers  Discuss 
Status  of  Profession 

HE  question  “Why  Have  Not  Engineers  Achieved 
Higher  Rank  Among  the  Profe.ssions?’’  was  dis¬ 
cussed  at  a  recent  meeting  of  the  San  Francisco  Asso¬ 
ciation  of  Members  of  the  American  Society  of  Civil 
Engineers.  Seven  members  who  had  been  asked  to  pre¬ 
pare  short  talks  on  the  subject  were  Prof.  C.  D.  Marx, 
Maj.  George  L.  Dillman,  C.  H.  Snyder,  C.  J.  Rhodin, 
H.  D.  Dewell,  A.  H.  Markwart  and  R.  S.  Chew.  Other 
views  were  brought  out  in  the  discussions  that  followed. 
A  committee  was  appointed  to  study  and  bring  in  recom¬ 
mendations  on  the  various  suggestions.  The  following 
notes  are  taken  from  the  committee’s  report. 

There  was  a  con.sensus  that  engineers  should  broaden 
their  general  knowledge  of  affairs;  that  in  addition 
to  a  mastery  of  the  technical  side  of  engineering  they 
should  cultivate  the  ability  to  speak  and  write  well, 
and  after  graduation  endeavor  to  broaden  by  contact 
with  other  men,  by  taking  part  in  civic  affairs  and  by 
striving  to  develop  administrative  and  executive  ability. 

Engineers  Must  Take  Initiative 

Both  the  public  and  the  engineer  would  benefit,  it 
was  held,  if  engineers  were  more  active  in  public  affairs 
and  had  a  higher  professional  standing  in  the  eyes 
of  the  public  and  the  other  professions.  If  a  change 
in  the  status  of  the  engineer  is  to  be  brought  about, 
engineers  themselves  must  take  the  initiative.  The 
question  then  becomes.  What  action  is  desirable? 

The  first  step,  the  committee  believed,  is  to  establish 
clearly  just  what  kinds  of  engineers  are  being  con¬ 
sidered  and  what  distinguishes  one  class  from  another. 
The  term  “engineer’’  or  even  “civil  engineer”  is  too 
broad  to  constitute  a  classification.  As  a  starting 
point,  therefore,  the  committee  suggested  three  classes: 
(1)  Those  who  plan  or  design,  (2)  those  who  assemble 
or  erect  and  (3)  those  who  manufacture  or  sell. 

In  other  professions,  it  was  pointed  out,  there  are 
sharp  lines  of  demarcation;  the  architect  is  not  easily 
confused  with  the  builder  or  with  the  manufacturer  of 
building  materials;  the  profession  of  the  physician  is 
distinct,  and  excludes  the  druggist  and  the  chemical 
manufacturer.  But  civil  engineers  have  not  taken  pains 
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to  establish  such  distinctions.  Commercial  activity  has  along  this  line  so  that  there  could  be  an  agreement  on 
become  so  closely  identified  with  professional  activity  definition  and  classification.  Objectives  particularly 
in  civil  engineering  that  even  those  involved  have  diffi-  desirable,  it  was  believed,  are  (1)  an  up-to-date  defi- 
cuHy  in  drawing  the  line.  The  layman  is  naturally  nition  of  what  constitutes  a  civil  engineer;  (2)  an 
less  able  to  do  so  and  therefore  a  “civil  engineer”  is  up-to-date  definition  of  a  consulting  engineer;  (3)  the 
generally  thought  of  as  a  man  with  more  or  less  special-  classification  of  civil  engineers  professionally  into  the 
ized  training,  engaged  in  a  technical  phase  of  com-  three  groups  suggested,  and  (4)  a  statement  of  ethics 
mercial  activity.  or  standards  by  which  these  classifications  shall  be 

The  conunittee  poin^d  out  the  need  for  further  study  established. 


DRKnOE  CARRIES  WEIOHT  1X>W  AXD  PRESE.VTS  LITTI.,E  STTRFACE  TO  WIND 


Large  Sand  Digger  Has  Main  Screen  on  Deck 


Though  Extra  I^Adders  Are  Used  To  Raise  Material  for  Loading  Scows  by  Gravity,  Cabin  Height  Is  Cut  to 
One  Story  and  Output  of  Three  Tons  per  Horsepower* Hour  Attained  in  Ohio  River  Dredge 


WHAT  is  said  to  be  one  of  the  largest  ladder 
dredges  used  for  dredging  river  .sand  and  gravel 
in  this  country  has  recently  been  put  in  commission  at 
the  Neville  Island,  Pittsburgh,  plant,  of  the  Keystone 
Sand  and  Supply  Company.  With  the  main  revolving 
.screen  set  down  on  the  main  deck,  and  secondary  ladders 
used  to  raise  the  .sand  and  gravel  from  tanks  in  the 
hull  to  the  chutes  for  loading  barges,  it  was  possible  to 
bring  within  working  limits  a  ladder  capable  of  ex¬ 
cavating  to  a  depth  of  50  feet  below  the  surface  of 
the  water.  This  enables  the  boat  to  dredge  to  rock 
from  pool  stage,  and  to  operate  profitably  during  all 
but  the  largest  floods. 

The  main  ladder,  the  screen,  and  the  two  side  ladders 
are  all  driven  by  the  same  engine,  which  has  been 
found  to  develop  122  hp.  undei*  approximately  full 
load.  With  uniform  material,  which  is  seldom  en¬ 
countered  for  more  than  a  few  consecutive  hours, 
the  dredge  can  handle  360  tons  of  wet  material  an  hour, 
including  ordinary  delays.  The  spud  engines  are  set 
below  deck,  the  weight  is  carried  low,  the  cabin  is  but 
one  story,  and  the  boat  offers  so  little  resistance  to  the 
wind  that  it  can  work  under  conditions  which  force  the 
sand  digger  of  the  usual  type  to  seek  shelter. 

As  will  be  .seen  from  the  drawings,  the  dredge  is  built 
of  steel  throughout.  On  a  dredge  of  this  size  one  of 


the  design  problems  is  to  keep  the  weight  of  the  ladder 
down  to  a  point  which  will  permit  easy  handling  while 
at  the  same  time  providing  a  ladder  long  enough  to 
reach  sufficient  material  to  keep  the  dredge  in  operation 
at  capacity.  This  problem  has  been  solved  on  the  other 
dredges  by  setting  the  main  ladder  with  the  driving 
tumbler  as  low  as  possible,  and  using  a  second  ladder  to 
hoist  the  material  to  the  screen,  which  is  usually  set 
high  enough  to  permit  spouting  the  screened  products 
directly  into  barges.  This  design  results  in  a  super¬ 
structure  two  or  three  stories  in  height,  which  in  the 
large  dredges  offers  considerable  exposed  surface  to  the 
wind  and  makes  a  craft  that  is  unwieldy  and  even 
dangerous  in  storms.  The  dredge  under  discussion  was 
designed  in  conformity  with  the  established  principle 
of  keeping  the  main  ladder  as  low  as  possible.  Instead 
of  hoisting  the  unwashed  and  unscreened  material,  how¬ 
ever,  the  screen  has  been  set  on  deck  so  that  the  main 
ladder  discharges  directly  into  it.  The  washed  sand 
on  one  side  and  the  sized  gravel  on  the  other  are  dis¬ 
charged  from  this  screen  into  tanks  built  in  at  either 
side  of  the  hull,  from  which  material  is  hoisted  to  the 
chutes  by  two  additional  bucket  elevators.  In  this 
way  the  total  distance  through  which  the  dredged  ma¬ 
terial  is  lifted  is  the  same  as  in  the  ordinary  design,  ex¬ 
cept  that  the  rejections  are  not  handled  in  the  second 
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lift.  This  plan  also  makes  all  of  the  machinery  readily 
iccessible,  repairs  being  carried  out  under  shelter  and 
where  there  is  plenty  of  deck  room  to  work  and  handle 
spare  parts. 

Each  one  of  the  four  spuds  is  operated  by  a  separate 
spud  engine  located  close  to  it  and  below  the  main  deck, 
thus  providing  more  deck  room,  which  is  desirable  on 


engine  is  belted  to  a  countershaft,  which  in  turn  is 
geared  to  the  main  shaft  of  the  upper  tumbler  of  the 
main  ladder.  The  countershaft  also  drives  the  smaller 
ladders  and  the  .screen  by  means  of  link  belts.  There 
are  no  clutches  anywhere  in  the  drive  system,  so  that 
when  the  engine  is  .started  it  is  necessary  for  all  three 
ladders  and  the  screen  to  move. 


'^40Rp.ra.\ 

y-7R.p.m. 


'^Spud 

Hoist’ 


Crofts  -  &»c+ion 

MAIN  MArHl.VKHY  IS  AI'CR.SSIBI.K  FROM  THK  DEI'K  AND  COMPACTLY  ARRAXOED 


account  of  handling  the  barges  for  loading.  The  main  The  ladders  are  all  of  the  type  used  on  the  California 
centrifugal  pump  is  also  set  below  the  main  deck  and  gold  dredges,  with  cast  steel  close-connected  buckets, 
lielow  the  water  line,  so  that  it  is  self-priming.  The  shape  of  the  bucket,  however,  is  slightly  different 

The  fuel  bin  is  large  enough  to  carry  a  week’s  supply  from  that  found  in  gold-dredging  practice,  as  will  be 
of  fuel.  This  can  be  charged  either  from  a  derrick  boat  seen  from  the  details  shown  ^fcwjth..  The  digging 
or  by  means  of  a  jib  crane  which  is  attached  to  the  buckets  on  the  main  ladder,  of  5|  cu.ft.  capacity,  are 
framework  of  the  superstructure  or  coal  can  be  loaded  driven  by  a  hexagon  tumbler  which  engages  them  with 
on  the  main  deck  close  to  the  boilers  from  adjacent  fuel  manganese  steel  wearing  plates.  All  of  the  pins  con- 
'  necting  the  buckets  in  both  the  main  and  the  side  lad- 

All  the  main  machinery  of  the  dredge  is  driven  by  a  ders  are  of  manganese  steel  and  run  in  manganese  steel 
tandem  compound  condensing  engine,  11  x  20  x  22  in.,  oushings.  Manganese  steel  wearing  plates  are  used  also 
which  has  been  found  to  develop  about  122  hp.  This  on  the  tumblers  for  the  side  ladders.  These  pins  and 
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bushings,  operating  either  in  the  water  or  under  a  con¬ 
stant  flow  of  water,  are  relied  on  to  run  until  renewal  is 
necessary  without  developing  undue  wear  or  friction. 

The  main  screen  is  double-jacketed,  and  receives  all 
material  passing  the  grizzly  onto  which  the  main  ladder 
discharges.  Large  boulders  slide  over  the  grizzly 
through  the  main  well  of  the  boat  into  the  river. 


DESIGN  IMIKSE.N’TS  SKVKKAl.  IWITSITAI.,  DETAILiS 


Through  the  .screen,  a  little  above  the  center  line,  runs 
a  6-in.  wash  water,  pipe  which  is  fed  by  the  10-in. 
centrifugal  pump  set  in  the  hold.  This  pump  supplies 
2800  gal.  of  water  per  miiv  at  30-ft.  h^ad.  The  screen, 
7  ft.  6  in.  by  27  ft.  over  all,  is  set  on  a  slope  of  1  in  12 
and  makes  11  r.p.m.  The  6-in.  pipe  mentioned  is  fitted 
with  a  number  of  nozzles,  throwing  the  water  against 
the  contents  of  the  screen  in  such  a  manner  as  to  obtain 


the  greatest  washing  effect.  The  sand  passes  through 
the  inner  screen  to  the  outer  jacket,  and  thence  to  the 
sand  tank  located  on  the  starboard  side  of  the  boat. 
The  gravel  retained  on  the  inner  and  outer  screens 
passes  to  the  gravel  tank  on  the  port  side  of  the  boat. 
The  rejections  from  the  screen  are  delivered  into  a  well 
2  ft.  square  built  through  the  hull. 

The  two  side  elevators  which  raise  material  from  the 
tank  to  the  head  of  the  loading  chute  on  either  side  are 
of  the  same  capacity,  as  the  material  recovered  runs 
about  46  per  cent,  sand  and  66  per  cent,  gravel.  The 
chutes  on  either  side  are  alike,  made  of  sheet  steel  and 
able  to  discharge  material  at  the  end  or  through  either 
of  two  traps  controlled  from  the  deck.  In  this  way  it 
is  possible  for  a  man  on  the  deck  to  control  the  prog¬ 
ress  of  loading  from  side  to  side  of  the  scow,  while  the 
loading  from  one  end  to  the  other  is  controlled  by  warp¬ 
ing  the  boat  alongside  the  dredge.  Six-hundred  ton 
deck  scows  with  2-ft.  high  cargo  boxes  are  used  to  trans¬ 
port  sand  and  gravel  from  the  dredge  to  the  dock. 

The  product  of  the  dredge  is  marketed  in  the  Pitts¬ 
burgh  district,  where  sand  and  gravel  of  the  sizes  used 
in  concrete  are  chiefly  in  demand.  The  output  of  this 
dredge  at  a  speed  of  6  r.p.m.  for  the  main  tumbler  and 
with  thirty  6i-cu.ft.  buckets  in  the  chain,  would  theo¬ 
retically  amount  to  6000  tons  in  a  10-hr.  day.  However, 
it  is  impossible  to  operate  continuously  because  of  the 
necessity  for  changing  scows,  and  moving  location  of 
dredge,  which  it  is  estimated  consumes  2i  hr.  of  the 
day  under  ordinary  circumstances.  The  output  is  still 
further  reduced  by  the  rejections,  which  may  amount 
to  600  or  600  tons  in  a  day’s  run.  On  this  account  the 
maximum  output  of  the  dredge  is  placed  at  3600  tons  a 
10-hr.  day. 

The  dredge,  known  as  “Keystone  No.  4,”  was  designed 
and  built  for  the  Keystone  Sand  and  Supply  Company 
by  the  Dravo  Contracting  Company.  The  hull  was  built 
and  launched  at  the  Dravo  company’s  Neville  Island 
Yard,  the  machinery  assembled  and  the  digger  com¬ 
pleted  within  200  yd.  of  where  it  is  now  engaged  in  re¬ 
covering  sand  and  gravel  from  the  river  bottom. 


Rapid  House  Construction  with 
Concrete  Studs 

Fire-Resistive  Walls  Made  of  Cement  Stucco  on  Metal 
Lath — Frame  and  Wall  Concrete  Placed 
in  One  Operation 

EMENT-STUCCO  wall  surfacing  in  conjunction 
with  a  main  frame  of  concrete  studs  and  caps  char¬ 
acterizes  a  new  system  of  fire-resistent  dwelling  house 
construction  proposed  by  Emile  G.  Perrot,  of  Ballinger 
&  Perrot,  architects  and  engineers,  Philadelphia.  The 
plan  and  the  construction  methods  are  under  consider¬ 
ation  for  use  in  the  large-scale  housing  work  about  to 
be  started  by  the  Government. 

Built  in  ten-unit  rows,  as  sketched  herewith,  such 
houses  can  be  built  at  present  material  and  labor 
prices  for  $2600  per  house  of  six  rooms,  according  to 
bids  taken.  This  figure  includes  the  cost  of  heating 
(hot-air  furnace  and  piping).  The  price  is  as  low  a.s 
that  bid  on  the  same  house  of  wood  frame  construction 
and  shingle  covering,  and  is  $100  lower  per  house  than 
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when  8-in.  brick  walls  are  used  for  exterior  and  party 
w’alls. 

The  design  and  the  method  of  construction  are  inter¬ 
dependent.  The  concreting  is  carried  on  in  one  opera¬ 
tion,  in  which  both  the  frame  members  and  the  stucco 
are  placed.  The  construction  of  such  a  house  is  thus 
described : 

“After  the  cellar  is  excavated  a  stone  or  concrete 
foundation  wall  is  built,  and  the  first-floor  wood  joists 
are  set  in  place  on  the  foundation  walls.  On  these 
joists  a  wood  frame  consisting  of  studs,  joists  and  raf¬ 
ters  is  erected  in  the  customary  manner  of  building  the 
skeleton  of  a  frame  house.  Every  fourth  stud  is 
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PART  FIRST  floor  PLAN 

PART  FROXT  ELEVATION  AND  FLOOR  PLANS  OF  TEN- 
UNIT  HOUSE  WITH  CONCRETE  STUDS 

doubled,  allowing  a  3  x  4-in.  space  between,  which  is 
later  filled  with  concrete  to  form  a  concrete  stud.  At 
the  second-floor  and  roof  levels  a  ledger  board  with 
bottom  attached  is  placed  over  the  studs  and  so  ar¬ 
ranged  that  the  concrete  studs  when  completed  will 
be  continuous  from  foundation  to  roof.  On  top  of  the 
ledger  board  the  second-floor  joists  are  set,  then  the 
second-story  studs  and  forms.  When  this  frame  is  com¬ 
pleted,  including  the  party  walls,  and  the  roof  is  on, 
heavy  waterproofed  paper  is  nailed  to  the  outside  of 
the  exterior  wall  studs,  leaving  the  space  between  the 
doubled  studs  open  to  receive  the  concrete.  Over  the 
waterproofed  paper  the  metal  lath  or  concrete  rein¬ 
forcement  is  stretched.  The  concrete  studs  are  rein¬ 
forced  with  steel  rods  fastened  to  the  metal  lath.  The 
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2-in.  concrete  coatinK  on  the  outside  is  applied,  and 
at  the  same  time  the  spaces  between  the  doubled  studs 
and  in  the  ledger  boards  are  tilled  to  form  the  concrete 
studs  and  caps.  This  work  is  preferably  done  with  the 
cement  gun,  but  if  for  any  reason  the  cement  gun  is  not 
available  it  can  be  done  by  hand.  The  rapidity  of  the 
work  depends  only  upon  the  number  of  cement  guns 
put  into  simultaneous  operation,  or,  if  the  work  is  done 
by  hand,  the  number  of  workmen  employed  at  any  one 
time.” 

A  concrete  roof  can  be  used  on  such  a  house,  but  Mr. 
Perrot  prefers  wood  roof  framing  and  a  fire-resisting 
covering  (asbestos  and  asphalted-felt  shingles,  slate, 
and  built-up  roofings  of  felt,  tar  and  gravel). 

Among  the  advantages  of  the  method  of  construction, 
according  to  the  designers,  are  the  elimination  of  shrink¬ 
age  and  settlement  cracks  through  the  use  of  concrete 
framing,  and  the  fact  that  fireproof  exterior  and  party 
walls  are  obtained  at  a  cost  no  greater  than  that  of 
wood-frame  walls.  In  conjunction  with  these  advan¬ 
tages,  rapidity  of  con.struction  is  the  distinctive  feature 
of  the  method.  A  ten-unit  house  can  be  built  in  three 
weeks,  it  is  .stated,  from  the  time  the  cellar  is  dug.  The 
method  of  con.struction,  shown  as  applied  to  workmen’s 
houses,  is  considered  to  be  well  adapted  for  building 
barracks,  hospitals  and  one-story  factories. 

Railway  Engineers  Accept  Most  of 
Committees’  Recommendations 

No  Heated  Discussions  of  Final  Reports,  and  Few 
Sections  Turned  Back  at  Nineteenth 
A.  R.  E.  A.  C<Mivention 

ECOMMENDATIONS  of  fourteen  committees  of 
the  American  Railway  Engineering  Association 
were  adopted  at  the  convention  last  week.  None  of  them 
were  matters  over  which  there  was  much  debate  this 
year,  although  two,  that  pertaining  to  the  comparative 
cost  of  ballast  and  reinforced-concrete  trestles  and  that 
relating  to  24-in.  depth  of  ballast,  have  been  much 
discussed  in  previous  years.  Few  recommendations  were 
referred  back  to  the  committees.  The  matter  approved 
will  be  published  in  a  supplement  to  the  Manual,  pending 
the  publication  of  a  new  edition  of  the  Manual. 

Roadway — With  certain  slight  modifications  the  ten 
conclusions  relative  to  the  drainage  of  roadway  through 
stations  and  yards  were  adopted. 

Ballast — After  several  years  the  committee  has  accom¬ 
plished  the  adoption  of  a  standard  section  for  24-in. 
depth  of  balia.st — not  a  stipulation  that  24  in.  should 
be  used,  but  that  where  such  depth  is  used  the  standard 
should  be  followed.  Other  conclusions  adopted  were 
paragraphs  relative  to  cars  and  train  operation  for  the 
handling  of  ballast',  an  endorsement  of  the  mechanical 
tie  tamper,  conclusions  adver.se  to  ballasting  by  contract 
and  an  'outline  of  the  comparative  merits  of  different 
balla.st  materials. 

Rail — Specifications  were  adopted  for  quenched  carbon 
and  carbon  alloy  steel  joint  bars,  to  be  substituted  for  the 
specifications  for  heat-treated,' 'oil^enched  steel  joint 
bars  ini  the  Manual.  Specifications  werej  also  adopted 
for  quenched  carbon  and  quenched  alloy  steel  track  bolts 
with  nuts,  and  for  medium  :Cwbon  steel  track  bolts  with 


nuts,  to  replace  the  existing  specifications  for  track 
bolts.  The  committee’s  recommendations  regarding  th* 
locations  for  physical  test  specimens  and  for  chemical 
.samples  from  rails  were  accepted. 

Track — A  design  for  cut  track  spike  was  adopted 
Revisions  in  the  Manual  were  accepted. 

Buildings — Conclusions  were  adopted  relative  to  pro¬ 
visions  to  insure  safe  walking  in  and  about  passenger 
stations. 

Wooden  Bridges  and  Trestles — The  conclusion  rejected 
last  year,  that  creosoted  timber  trestles  are  more  eco¬ 
nomical  than  concrete  except  when  the  cost  of  the  con¬ 
crete  structure  is  less  than  one  and  one-half  times  the 
cost  of  the  wooden  structure,  was  adopted,  together  with 
analyses  and  tables  supporting  the  conclusion.  Conclu¬ 
sions  endorsing  the  use  of  lagscrews  instead  of  bolts  and 
nuts  were  accepted,  as  were  certain  Manual  revisions. 

Masonry — Several  pages  of  matter  were  adopted  rela¬ 
tive  to  premolded  and  cast-in-place  piles.  These  embrace 
a  classification  and  description  of  concrete  piles,  typical 
designs  for  premolded  piles  and  specifications  for  con¬ 
structing  and  for  driving  premolded  piles.  Some  modi¬ 
fications  were  made  in  the  text  as  given  in  Bulletin  204. 

Si^s,  Fences  and  Crossings — Recommendations  speci¬ 
fying  dimensions  of  fiangeways  were  adopted,  as  were 
conchisions  relative  to  concrete  fence  posts;  one  con¬ 
clusion  adverse  to  the  use  of  .concrete  po.sts  in  the  gen¬ 
eral  vicinity  of  salt  water  was  referred  back  to  the  com¬ 
mittee.  Photographs  illustrating  different  types  of 
fences  W’ere  approved  for  supplementing  matter  now  in 
the  Manual. 

Signs  and  Interlocking — Designs  for  various  fixed 
signs  pertaining  to  the  operation  of  trains  were  adopted. 
There  were  also  adopted  five  plates  of  symbols,  four  of 
them  being  substitutes  for  plates  now  in  the  Manual. 

Records  and  Accounts — The  specifications  for  maps 
and  profiles  that  have  been  before  the  association  dur¬ 
ing  the  past  year  were  adopted. 

Water  Service — With  slight  modifications  rules  of¬ 
fered  for  the  care  of  boilers  in  pumping  stations  were 
adopted;  the  examination  questions  the  committee  sub¬ 
mitted  were  withdrawn  for  further  consideration. 
Rather  extensive  revisions  in  the  Manual  were  ap¬ 
proved;  in  the  main  they  involved  improved  wording 
only,  but  two  of  them,  relating  to  the  tendency  of 
treated  water  to  foam,  were  designed  to  show  the  diffi¬ 
culty  to  be  less  than  is  implied  in  the  matter  now  in  the 
Manual. 

Yards  and  Terminals — By  a  unanimous  vote  the  cate¬ 
chism  of  yard  design  and  operation  (published  in  En¬ 
gineering  News-Record  of  March  21),  together  with  the 
statement  of  principles  preceding  it,  was  adopted.  The 
convention  also  adopted,  with  the  elision  of  a  small  part 
relating  to  capacity,  the  specifications  for  track  scales. 

Iron  and  Steel  Structures — Specifications  that  have 
been  before  the  association  for  the  past  year,  covering 
bronze  bearing  metals  for  turntables  and  movable  rail¬ 
road,  bridges,  were  adopted.  The  committee’s  three  con¬ 
clusions  on  column  tests  were  also  accepted. 

Uniform  General  Contract  Forma — An  agreement 
form-  for  industry  tracks,  a  separate  recommendation 
relative  to  the  basis  for  division  of  cost  of  construction 
and  -  maintenance,  and  an  agreement  for  interlocking 
plants  were  all  adopted. 
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Hinged  Polygonal  Steel  Arch  Carries  Viaduct  Spans 


Plate-Girder  Spans  Supported  by  Novel  Use  of  Arch  Trusses  Over  Deep  Gorge 
Viaduct  Approach  Footings  Braced  Against  Sliding 

A  POLYGONAL  center-hinge  riveted  steel  arch  of  ture  was  576  ft.  long,  with  eight  girder  spans  of  30  and 
116-ft.  span  is  the  distinctive  feature  of  the  plate-  45  ft.,  a  deck-truss  river  span  of  96  ft.,  and  180  ft.  of 
girder  viaduct  carrying  the  Lake  Superior  &  Ishpeming  timber  tre.stle.  This  was  built  in  1896,  and  was  too 
Ry.  over  the  Dead  River,  near  Marquette,  Mich.  The  light  for  the  heavy  engines  which  the  railway  intended 
arch  does  not  carry  the  deck  directly,  but  posts  of  the  to  introduce  in  1916. 

arch  trusses  extend  above  the  level  of  the  crown  and  sup-  Built  on  the  same  center-line,  the  new  structure  is 
port  plate-girder  viaduct  spans.  The  main  reason  for  581  ft.  long,  with  eight  plate-girder  spans  of  30  to  72 
adopting  the  arch  was  to  avoid  the  use  of  falsework,  ft.,  carried  by  towers  and  bents  in  the  usual  way,  and 
which  was  not  feasible  on  account  of  the  height  of  three  girder  spans  carried  by  the  116-ft.  arch  over  the 
the  structure.  river.  It  will  be  noted  that  the  horizontal  top  chord 

The  arch  had  to  be  designed  to  clear  the  old  trestle  of  the  arch  does  not  form  the  deck  of  the  bridge, 
towers  and  foundations,  and  in  order  to  be  self-support-  The  two  vertical  bents  of  each  side  of  the  arch  trusses 
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ing  during  erection  it  was  built  on 
the  cantilever  system.  Other  fea- 
tures  of  the  structure  include  a 
taper  bent  supporting  two  girder 
spans,  an  intermediate  concrete 
box  abutment  to  eliminate  steel 
spans,  and  the  use  of  concrete 
struts  to  brace  pier  footings  in  loose  ground. 

Dead  River  is  a  turbulent  stream  at  high  water,  and 
has  a  fall  of  about  15  ft.  at  the  bridge  site.  The  bridge 
makes  a  skew  crossing  of  the  gorge,  which  has  a  rocky 
bottom  and  a  steep  rock  cliff  on  one  side,  while  on  the 
other  side  the  slope  is  flatter  and  there  is  an  approach 
nil.  The  track  is  on  a  grade  of  1.63%,  descending  in 
the  direction  of  the  loaded  ore  trains.  The  old  struc- 
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extend  some  30  ft.  above  the  arch,  and  carry  a  pair  of 
tower  spans  31  ft.  IJ  in.  long,  between  which  is  a 
girder  span  of  53  ft.  9  in.  over  the  center  of  the  arch. 

The  proportions  of  the  arch  are  unusual,  there  be¬ 
ing  a  span  of  116  ft.  with  a  rise  of  74  ft.  The  height 
from  footings  to  base  of  rail  at  the  river  crossing  is 
104  ft.,  and  from  water  level  to  rail  level  the  height 
is  135  ft.  In  a  preliminary  design,  a  rise  of  only  50 
ft,  was  provided,  but  with  trestle  towers  54  ft.  high  on 
top  of  this  arch  the  heavy  moments,  due  to  traction 
on  the  grade  of  1.63%  made  this  arrangement  unsatis¬ 
factory.  In  the  adopted  design,  the  rise  is  increased 
to  74  ft.,  and  the  height  of  trestle  tower  above  the  arch 
is  correspondingly  reduced  to  30  ft.,  giving  ample 
stability. 

Two  pairs  of  approximately  triangular  trusses  form 
the  arch,  each  truss  having  one  vertical  leg  and  one 
horizontal  leg.  The  trusses  rest  on  disk  shoe  bearings. 
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and  have  a  hinge-pin  connection  at  the  crown.  Their 
sides  have  a  batter  of  13  in  12.  Each  of  the  main 
members  consi.sts  of  a  pair  of  channels  placed  with 
flanges  outward  and  having  a  cover  plate  on  one  side. 
Each  member  of  the  web  system  is  composed  of  two  or 
four  angles. 

The  crown  hinge  in  each  truss  is  made  with  a  6-in. 


surface.  The  base  casting  anchored  to  the  concrete 
pedestal  has  a  recessed  top,  in  which  is  seated  a  plate 
whose  upper  surface  is  shaped  as  a  segment  of  a 
sphere,  fitting  the  concave  surface  of  the  shoe  of  the 
arch.  Each  of  these  three  parts  is  a  steel  casting.  The 
concrete  pedestals  are  seated  on  bedrock,  and  have 
their  bearing  surfaces  at  an  inclination  of  1  on  4. 


('OMBI.VATION  l»K  THRKK-HI.\<JKI>  AROH  A.VO  VIADUCT  SrPKR.STRUCTURE  CARRIES  RAILWAY  ACROSS  GORGE 

pin  fitted  to  bearings  in  pin  plates  on  the  ends  of  the 
horizontal  top  chords.  The.se  plates  have  their  ends  cut 
away  above  and  below  the  pin  bearing,  so  as  to  permit 
of  vertical  movement  of  the  joint  under  the  influence 
of  load  and  temperature. 

At  each  foot  of  the  arch,  the  vertical  post  and 
inclined  chord  are  united  as  one  member,  the  end  of 
which  is  fitted  with  a  shoe  having  a  concave  bearing 


While  the  arch  is  the  principal  feature,  there  are 
other  special  points  in  the  design.  At  the  east  end,  the 
arch  is  flanked  by  four  plate-girder  spans,  two  of 
which  have  new  girders,  while  the  others  are  com¬ 
posed  of  old  girders  doubled  up.  The  third  span  is 
carried  by  a  steel  tower.  The  adjacent  ends  of  the 
first  and  second  flanking  spans  are  carried  by  a  taper¬ 
ing  four-post  bent  85  ft.  high,  having  a  base  6  x  30  ft 
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up  of  a  plate  witn  two  angles  on  me  outer  eage  ana 
one  on  the  inner  edge.  This  bent  was  introduced  be¬ 
cause  it  was  considered  that  a  full  tower  was  not 
necessary  or  economical,  but  that  some  form  of  single 
Dent  possessing  longitudinal  stability  was  to  be  pre¬ 
ferred. 

The  new  girders  of  the  viaduct  spans  (except  those  of 
the  towers)  are  of  fish-belly  shape,  in  order  to  effect 
economy  of  material  and  to  clear  the  caps  of  the  old 
columns.  Where  girders  from  the  old  structure  are 
used,  they  are  arranged  in  pairs,  with  two  girders 
for  each  side  of  the  span.  Those  of  each  pair  are 
spaced  15  in.  c.  to  c.  of  webs,  and  are  connected  by 
diaphragms;  the  diaphragms  and  the  lateral  braces 
were  made  up  in  the  field  from  material  of  the  old  struc¬ 
ture.  The  three  separate  spans  at  the  west  end  are 
of  old  girders  doubled  up  and  connected  in  pairs, 
as  described.  Their  steel  bents  are  built  up  of  columns 
from  the  old  bridge,  cut  to  length  with  a  gas-torch. 
They  rest  on  concrete  pedestals  and  footings.  Wood 
foundation  piles  are  used  under  those  footings  which 
could  not  be  placed  on  rock,  and  also  under  the  small 
U-shaped  end  abutment. 

Unfavorable  foundation  conditions  on  the  east  side 
of  the  river  made  it  necessary  to  provide  against  longi¬ 
tudinal  movement  of  the  pedestal  piers.  The  abut¬ 
ment  and  the  footings  of  the  first  two  piers  are  built 
in  the  end  of  a  large  sand  fill,  which  is  somewhat  un¬ 
stable.  The  next  pier,  which  is  that  of  the  taper  bent, 
is  built  on  solid  rock.  Concrete  struts  at  the  ground 
level  are  placed  between  the  abutment  and  the  inter¬ 
mediate  piers,  thus  bracing  them  all  against  the  third 
pier,  which  is  made  of  such  weight  and  shape  as  to 
resist  the  thrust. 

A  concrete-box  intermediate  abutment  divides  the 
steel  structure  in  two  parts.  Flanking  the  west  side 
of  the  arch  is  a  plate-girder  span  72  ft.  3  in.  long. 
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Between  this  and  the  three  end  spans  is  a  concrete 
box  60  ft.  long,  near  the  edge  of  a  cliff.  This  is  built 
on  a  rock  ridge  which  comes  within  20  ft.  of  the  rail 
level,  and  thus  permits  a  reduction  in  cost  by  eliminat¬ 
ing  a  stretch  of  steel  superstructure.  The  end  walls 
are  abutments  proper.  They  are  connected  by  side 
walls  which  are  held  together  by  transverse  steel  tie- 
rods  and  are  anchored  to  the  rock  by  dowels.  This 
box  is  filled  with  earth,  upon  which  is  laid  the  track 
ballast. 

The  spans  were  so  arranged  as  to  bring  their  sup¬ 
ports  between  those  of  the  old  structure,  in  order  that 
erection  would  involve  a  minimum  of  interference  with 
or  alteration  of  the  existing  work.  The  erection  was 
carried  on  during  the  winter  of  1915-16,  when  the  ore 
traffic  had  ceased  and  traffic  was  light. 

The  bridge  is  designed  for  Cooper’s  E-60  live-load. 
Wind  pressure  is  taken  at  30  lb.  per  sq.ft. 

Some  of  the  special  or  novel  features  of  the  design 
’/ere  introduced  on  account  of  the  necessity  of  keep¬ 
ing  clear  of  the  old  structure  and  maintaining  the  line 
open  for  traffic  during  erection.  Thus  it  was  necessary 
for  the  new  girders  to  clear  the  caps  of  the  old  steel 
bents,  these  caps  being  very  high  on  account  of  the 
shallowness  of  some  of  the  old  spans.  Then  the  new 
girders  for  the  spans  over  the  arch  were  spaced  close 
enough  to  clear  the  old  96-ft.  deck-truss  span,  thus 
permitting  the  removal  of  this  span  for  u.se  elsewhere. 

Design,  manufacture  and  erection  of  the  structure 
were  all  in  the  hands  of  the  Wisconsin  Bridge  &  Iron 
Co.,  Milwaukee. 


_ of  Rail 


Information  and  plans  have  been  sup- 
^  i  ^  \  plied  by  J.  F.  Jackson,  who  until  recently  was  vice 

<  i5'-6Vcfx)C-~  W  I  /  president  of  the  company.  The  foundations  and  con- 

Crete  work  were  done  by  the  railway  forces.  All  con- 
struction  was  under  the  supervision  of  R.  C.  Young, 
chief  engineer  of  the  Lake  Superior  &  Ishpeming 

ARCH  MEMBER.S  BRACED  BY  .SUPERSTRUCTURE  ERAMIXG  Railway. 
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Highway  Problems  Considered  Under  Ten  Main  Heads 

Bond  Limitations,  Better  Drainage,  Lower  Grades,  TraflSc  Study,  Better  Types,  Load  Limits, 

Safety  Factors,  Adequate  Maintenance,  Laboratory  Ctmtrol  and  Opportunities 

Extracts  from  a  Lecture  by  H.  Eltinge  Breed,  First  Deputy  Highway  Commissioner,  New  York  State,  before 

the  Roads  School  of  Michigan  University 


IT  IS  well  that  road  schools  have  been  inaugurated. 

It  is  part  of  a  great  work,  for  the  highway  is  per¬ 
haps  the  greatest  single  factor  in  the  advance  of  civil¬ 
ization.  In  the  development  of  this  country  the  rail¬ 
roads  came  into  the  ascendancy  in  the  last  half  century, 
but  today  the  highway,  on  account  of  war  nece.ssity,  has 
again  assumed  its  proper  place  in  the  activities  not  only 
of  this  country  but  of  the  entire  w'orld. 

We  are  now  at  the  .start  of  a  movement  which,  in  spite 
of  the  huge  expenditures  involved  during  the  past  ten 
years,  is  .still  only  a  beginning.  When,  in  1928,  we 
will  look  back  upon  the  appropriations  of  the  preceding 
ten  years,  they  will  make  the  expenditures  of  today, 
large  as  they  now  seem,  rather  insignificant.  A  few 
years  ago  almost  beyond  hope,  today  a  start  has  been 
made  toward  a  national  system  of  highways  which  will 
connect  every  port  and  center  w’ith  every  remote  village 
and  hamlet,  so  that  the  whole  nation  may  at  all  times 
give  its  whole  strength  to  the  nation’s  need. 

So  many  factors  enter  into  the  conditions  which  are 
determining  the  trend  of  highway  work  today  and  the 
ramifications  of  the  work  are  so  many,  that  only  the 
most  important  can  be  .selected  for  treatment  at  this 
time.  If  I  should  briefly  and  at  first  outline  the  ten 
conclusions  which  I  expect  to  consider,  the  scope  of  my 
reasoning  will  be  more  readily  grasped.  These  conclu¬ 
sions,  or  main  heads,  are  as  follows: 

(1)  Bond  issues  for  financing  highway  improvement 
should  not  be  made  for  periods 
greater  than  the  life  of  the 
pavement,  except  for  such 
permanent  improvements  as 
alignment  and  grade. 

(2)  More  complete  drainage 
should  be  procured.  This  is 
not  exactly  a  novel  proposi¬ 
tion,  but  it  will  stand  reitera¬ 
tion  even  unto  the  thousandth 
time. 

(3)  Rise  and  fall  should  be 
carefully  determined  on  a 
basis  of  cost  of  haulage.  We 
must  balance  the  lump  cost  of 
leveling  against  the  aggre¬ 
gate  saving  of  motive  power. 

(4)  E.s.sential  to  proper  de¬ 
sign  is  a  definite  .study  of  the 
increased  traffic  which  a  route 
will  invite  to  itself  after  com¬ 
pletion  and  w’hen  it  becomes 
a  link  in  a  system. 

(5)  It  is  absolutely  neces- 
.sary  to  build  better  and  more 
permanent  types  of  pavement. 


(6)  We  must  limit  the  size  of  the  maximum  load  and 
place  some  regulation  upon  motor  truck  traffic. 

(7)  Additional  factors  of  safety  should  be  employed 
as  part  of  a  general  system  of  social  economy. 

(8)  An  adequate  scheme  should  be  developed  for 
maintenance,  renewal  and  reconstruction  from  the  day 
of  completion  on. 

(9)  Laboratory  control  is  cheap  insurance  for  road 
construction. 

(10)  There  are  many  opportunities  for  the  highly 
trained  engineer  in  highway  work. 

Such  are  the  ten  conclusions.  Now,  before  discus¬ 
sing  the  details  of  each,  let  us  consider  briefly  the  gen¬ 
eral  conditions  that  have  produced  them. 

The  building  of  roads  today  has  changed  remarkably 
from  what  it  was  even  a  few  years  ago.  Yesterday  we 
were  building  roads  for  traffic  of  from  one  to  three  tons; 
today  while  we  are  building  roads  to  withstand  traffic 
of  from  one  to  ten  tons,  the  traffic  actually  runs  to  a 
maximum  of  twenty  tons;  and  for  tomorrow,  unless 
some  limiting  legislation  saves  us,  we  know  not  what 
to  provide.  This  much  is  certain:  First,  motor  truck 
traffic  has  come  to  stay  because  it  is  a  solution  of  the 
problem  of  transportation  and  railroad  congestion;  sec¬ 
ond,  motor  truck  traffic  is  so  much  the  greatest  destruc¬ 
tive  force  upon  our  highways  that  consideration  of  it 
must  dominate  all  plans  for  construction. 

The  motor  truck  Jias  become  the  assured  ::jrenl  for 
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much  short-haul  traffic  and  for  transportinjr  products 
between  the  farm  and  the  railroad.  In  order  to  grant 
relief  to  terminal  facilities  and  release  freight  cars 
for  long-haul  operation,  it  has  been  wisely  suggested 
that  the  motor  truck  should  take  care  of  all  short-haul 
traffic  up  to  distances  of  100  miles.  This  would  relieve, 
for  long-distance  work,  freight  cars  the  greater  part  of 
who.se  time  is  now  consumed  in  being  loaded  and  un¬ 
loaded.  It  would  pay  the  shipper  to  use  the  motor  truck 
because  it  would  assure  quick  delivery  and  save  the  ex¬ 
pense  of  extra  handling  when  labor  is  at  a  premium — 
as  it  is  today  and  probably  will  be  for  many  years  to 
come.  There  is  also  another  saving  in  cost  which  comes 
from  the  lessened  handling  in  packing  and  crating.  This 
use  of  our  highways  for  short-haul  freight  traffic 
would  not  only  release  large  numbers  of  cars  which 
seldom,  if  ever,  carry  capacity  loads,  but  would  also 
relieve  congested  terminals  by  decreasing  the  total 
number  of  cars  they  must  accommodate.  But  such  a  use 
of  our  roads  necessitates  a  very  different  type  of  con¬ 
struction  from  that  designed  for  the  traffic  of  even  five 
years  ago. 

Some  statistics  in  regard  to  the  number  of  motor  cars 
in  the  country  at  this  time  may  be  of  interest.  There 
had  been  registered  in  the  country  during  1917,  4,842,- 
139  motor  cars.  Of  these  435,000  were  motor  trucks. 
It  is  estimated  that  the  tonnage  of  goods  hauled  that 
year  was  1,200,000,000.  The  cost  of  haulage  by  motor 
trucks  at  18c.  per  ton  mile  amounted  to  $1,080,000,000. 
The  number  of  persons  in  the  United  States  to  one  motor 
car  was  24;  the  number  of  persons  to  one  motor  car 
in  11  middle  western  states  was  17.  The  percentage  of 
cars  sold  to  farmers  in  1917  was  40.  The  number  of 
automobiles  in  the  United  States  to  each  mile  of  public 
road  is  1.72;  the  number  of  automobiles  in  the  United 
States  to  each  mile  of  surfaced  road  is  14.77. 

On  the  same  basis  as  the  figures  above  given,  there 
were  418,000  motor  vehicles  in  New  York  State.  It  may 
be  interesting  to  give  the  number  of  motor  vehicles  in 
New  York  State  since  the  bureau  of  licenses  has  been 
operated  by  the  Secretary  of  State: 


1911  .  8},969 1  inoludps  both  paAscugor 

1912  .  105.749  /  and  romnipmal 

1913  .  118.996  passenger 

13,932  eommereial 

1914  .  151,059  passenger 

17,369  eommereial 

1915  .  208,2i2  passenger 

23,619  eommereial 

1916  . 279,048  passenger 

35, 1 00  eommereial 

1917  .  411,567  divided  as  follows: 


338,682  passenger 
11,932  omnibus 
55,402  eommereial 
985  trailers 
2,728  dealers 
1,838  exempts 

Now,  with  this  basis  of  general  conditions  before  us, 
let  us  revert  to  each  of  our  conclusions. 

Bonds  Regulated  to  Life  of  Pavement 

The  first  was  that  bond  issues  for  financing  highway 
improvement  should  not  be  made  for  periods  greater 
than  the  life  of  the  pavement.  Some  examples  seem 
to  justify  this  conclusion.  Let  me  quote  Borough  Pres¬ 
ident  Dowling  of  New  York  City,  as  saying:  “The  life 
of  a  pavement  is  eleven  years.  .  .  .  The  averti'.ge  life 
of  a  pavement  in  New  York  City  before  the  advent  of 
the  automobile  was  15  years.  The  medium  weight  of 
the  automobile  reduced  this  average  to  eleven  years.” 


Supplementing  this.  E.  W.  Stern,  chief  engineer  in 
charge  of  highways.  Borough  of  Manhattan,  gives  some 
interesting  figures  about  sheet  asphalt  on  concrete 
foundation  completed  July  22,  1912,  and  about  im¬ 
proved  granite  block  on  concrete  foundation  completed 
Feb.  26,  1913,  both  of  the  most- improved  type  and  laid 
under  the  best  specifications.  Within  a  period  of  nine 
months  each  was  badly  broken  down,  in  some  places  even 
to  the  shattering  of  the  concrete  foundation;  32^/  of 
the  area  of  the  granite  had  to  be  relaid  at  a  cost  of 
$6000,  and  30%  of  the  asphalt  at  a  cost  of  $1990.  Under 
ordinary  city  traffic,  the  maintenance  cost  of  the  granite 
would  have  been  $150  and  of  the  asphalt  $70.  This 
damage  was  done  by  motor  truck  and  trailer.  The 
trailer  carried  about  15  tons  on  steel  tires  81  in.  wide, 
the  load  per  inch  width  of  tire  being  1400  lb.  But 
the  point  is  that  while  this  of  course  is  an  exaggerated 
case,  it  shows  the  utter  folly  of  bond  issues  of  25  to  50 
years  for  pavement.  Fifty  years  is  the  term  in  New' 
York  State.  You  can  imagine  the  zest  with  which,  some 
40-odd  years  hence,  our  descendants  will  be  paying  for 
those  shattered  pavements. 

Average  Age  of  Roads 

The  average  age  of  our  w'aterbound  country  roads  in 
the  past  has  been  about  seven  years  before  partial  or 
total  reconstruction  with  a  maintenance  cost  of  4c.  per 
sq.yd.  per  y«ar.  For  our  bituminous  macadam  roads, 
penetration  method,  the  average  age  is  about  nine  years 
to  time  of  reconstruction.  From  an  inspection  of  our 
records  it  appears  probable  that  the  average  life  of  the 
waterbound  macadam  and  bituminous  macadam  built 
during  the  last  five  years  will  prove  to  be  considerably 
shorter  than  that  of  their  predecessors.  Many  of  them 
alread.v  have  had  to  be  partially  or  entirely  reconstructed 
in  less  time  than  the  average  age  given  above,  in  spite 
of  the  fact  that  we  are  building  better  and  heavier  con¬ 
struction  each  year.  Surely  then  the  period  of  indebted¬ 
ness  for  such  pavements  should  be  shortened. 

Including  excavation,  the  cost  of  permanent  improve¬ 
ments  to  a  highway  runs  about  $5000  per  mile.  This  is 
about  one-half  the  cost  of  a  waterbound,  one-third  the 
cost  of  bituminous  macadam,  penetration  method,  one- 
third  to  one-quarter  the  cost  of  concrete  and  one-fifth  to 
one-sixth  the  cost  of  brick.  This  percentage  indicates 
the  amount  that  can  be  bonded  for  a  long  period ;  the 
rest  of  the  money  should  be  raised  for  periods  of  from 
5  to  15  years,  depending  on  the  type  of  pavement  used. 

My  second  conclusion  was  the  necessity  for  better 
drainage.  This  seems  an  elementary  topic,  but  like 
many  other  self-evident  truths,  it  too  often  is  neglected. 
Drainage  problems  are  considered  so  easy  to  solve  that 
anyone  may  adequately  handle  them.  True,  there  is  but 
little  theory  involved  in  the  application  of  the  principles 
that  make  for  perfect  drainage,  but  that  rare  quality 
known  as  judgment  comes  in  largely  here,  as  it  does  in 
all  successful  engineering  work.  Greater  care  and 
judgment  in  respect  to  drainage  are  needed  now  more 
than  ever  before  in  order  to  increase  the  bearing  power 
of  our  soils  for  the  heavier  loads  that  the  traffic  of  to¬ 
day  brings  upon  them. 

This  topic  may  seem  more  worthy  of  attention  when 
1  tell  you  that  in  1916,  84  miles  of  improved  highways 
in  New  York  out  of  a  total  of  1939  miles,  broke  up  in  the 
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aprinjf  of  the  year.  Of  this,  43''/  was  directly  attribut¬ 
able  to  inadequate  drainage.  During  1916  about  TS*"; 
of  these  weaker  areas  w'as  repaired  and  238  miles  of  thin 
pavement  was  re.^urfaoed.  It  may  have  still  more  force 
when  I  tell  you  that  in  New  York  State  in  1917,  48 
miles  of  improvetl  highways  out  of  a  total  of  2090 
miles  broke  up  in  the  spring  of  the  year  of  which  18''r 
was  attributable  to  inadequate  drainage. 

The  percentages  given  as  attributable  to  inadequate 
drainage  w-ere  reported  by  the  men  having  charge  of 
each  section  and  the  personal  equation  enters  largely 
into  the  cause  to  which  each  break-up  was  made  at¬ 
tributable.  They  are,  however,  the  moat  accurate  per¬ 
centages  that  could  be  obtained  of  the  inadequacies  of 
our  dniinage  .systems.  These  roads  were  not  built  by 
guess  but  under  careful  calculation  by  some  of  the  be.st 
road  engineers  in  the  country'.  They  installed  upon 
them  drainage  systems  such  as  they  thought  ample,  but 
they  had  not  taken  into  account  the  large  increase  in 
traffic  and  wheel  loading  that  we  have  today.  The  roads 
failed  l)ecauae  they  disregarded  the  pumping  action 
cau.sed  bv  the  excessive  pounding  of  that  traffic,  which 
draws  the  water  and  fine  material  up  to  and  through  the 
cru.st  of  the  pavement  until  the  cru.st  is  broken  and  the 
road  shattered. 

.  1  shall  not  attempt  to  suggest  any  scheme  for  the  so¬ 
lution  of  the  drainage  problem,  because  each  condition 
requires  different  treatment.  Broadly  speaking,  how¬ 
ever,  drainage  can  be  divided  into  two  clas.ses:  surface 
drainage,  and  sub-surface  drainage.  Surface  drainage 
is  cared  for  by  the  crown  of  the  road  and  side  ditches 
with  proper  run-off  to  carry  the  water  away  from  the 
road  at  frequent  intervals  so  that  it  will  not  trouble  us 
again  as  sub-surface  drainage.  Every  roadway  should 
have  ditches. 

Sub-Surface  Drainage  Essential 

Sub-surface  drainage  is  important  because  the  ability 
of  earth  to  sustain  a  load  depends  largely  upon  its 
moisture  content.  As  this  increases  the  original  firm¬ 
ness  is  lost.  Firmness  decrea.ses  w’hile  .settlement  and 
displacement  occur  and  the  finer  particles  may  be  drawn 
up  through  the  interstices  of  the  crust  or  pavement  by 
the  pumping  action  of  the  loads  passing  ov6r  the  road. 

Another  de.structive  agent  which  depends  upon  the 
amount  of  moi.sture  in  the  material  is  frost.  Fro.st  does 
not  affect  dry  material,  but  is  a  danger  to  earth  that 
contains  water.  Therefore,  if  we  wish  to  develop  the 
greatest  bearing  power  for  any  given  soil  we  must  keep 
it  dry — that  is,  prevent  water  from  reaching  the  road  by 
providing  adequate  drainage,  and  also  provide  means  to 
take  away  such  water  as  comes  to  the  road  underground 
by  lowering  the  water  table  or  water  level.  If  this  work 
is  properly  done  there  will  be  a  large  saving  in  the 
foundation  or  thickness  of  crust  necessary  to  withstand 
given  loads. 

The  third  conclusion  was  that  rise  and  fall  should  be 
carefully  determined  on  a  basis  of  efficient  cost  of  haul¬ 
age.  Broadly  speaking,  rise  and  fall  is  the  sum  of  the 
differences  in  elevation  between  the  two  termini  of  the 
.stretch  und'?r  consideration,  but  for  a  basis  for  a  solu¬ 
tion  of  this  problem  minor  undulations  may  be  disre¬ 
garded,  since  ordinary  momentum  will  carry  the  load 
over  these.  These  differences  of  elevation  and  the  con¬ 


sequent  work  required  to  raise  the  load  to  summits 
should  be  taken  into  consideration  in  the  laying  on  of  the 
grade  line.  , 

This  determination  is  just  as  much  a  part  of  road 
economics  as  it  is  of  railroad  economics,  where  it  is 
carefully  taken  into  account.  It  may  best  be  illustrated 
by  an  example.  Let  us  assume  1,000,000  tons  of  traffic 
per  year — that  is,  4000  tons  a  day  for  250  days.  We 
know  that  one  gallon  of  ga.soline  (58°  Beaume  test)  t= 
96,472,000  ft.  lb.  If  the  gasoline  is  25%  efficient  it 
equals  24,118,000  ft. lb.  Therefore,  a  rise  of  1  ft.  would 
1,(KX),(KKI  (on.s  X  2000  X  1/f.  . 

24,118, «)0 

of  ga.soline  which  at  25c.  =  $20  approximately.  This 
capitalized  at  5%  would  equal  $400.  We  could  u.sefully 
spend  $400  to  lower  the  summit  of  a  hill  one  foot. 

.  From  the  foregoing  you  will  see  that  we  can  u.se¬ 
fully  spend  10c.  a  ton  for  the  daily  tonnage  to  elimi¬ 
nate  1  ft.  of  rise  or  fall.  In  other  words,  with  a  daily 
tonnage  of  3000  we  could  u.sefully  spend  $1800  to  cut 
the  .summit  3  ft.  and  rai.se  the  depression  3  feet. 

The  above  example  will  not  apply  to  all  problems  of 
this  nature.  It  is  given  only  to  show  the  possibilities  for 
study.  It  applies  in  two  cases:  one,  where  the  distance 
is  not  changed  and  only  the  summits  are  lowered  and 
the  depressions  raised;  the  other,  where  the  gradient 
is  reduced  by  a  new  location  and  a  change  of  distance. 
The  rate  of  grade  affects  only  the  economy  of  heavier 
loads  with  the  same  power  and  must  be  considered  only 
as  the  virtual  grade.  Virtual  grade  is  the  equivalent 
grade  resulting  from  taking  momentum  into  consider¬ 
ation.  If  in  any  problem  you  may  have  to  consider  the 
automobiles  and  trucks  approach  the  foot  of  a  hill  at  an 
average  speed  of  25  or  30  miles  per  hour  and  reduce  the 
speed  to  10  miles  per  hour  at  the  top  of  the  hill,  it  i.s 
apparent  that  a  large  momentum  stored  in  the  high 
speed  at  the  bottom  of  the  hill  is  exhausted  in  climb¬ 
ing  the  hill.  The  work  the  engine  does  is  the  work 
nece.ssary  to  propel  the  car  up  hill  at  a  uniform  rate  of 
speed,  minus  the  work  done  by  the  momentum  lost  in 
the  reduction  of  the  rate  of  .speed. 

Traffic  Census  Should  Be  Made 

The  fourth  conclusion  was  that  essential  to  proper 
design  is  the  result  of  a  definite  study  of  the  increased 
traffic  the  improved  road  will  incur.  The  importance  of 
this  is  best  illustrated  by  the  figures  taken  from  the 
traffic  census  of  an  average  of  11  roads  in  representa¬ 
tive  sections  of  the  state  outside  the  large  cities.  From 
1909  to  1914  there  was  an  increase  of  216%  in  the 
motor  vehicles  and  a  decrease  of  lli%  in  horse-drawn 
vehicles  on  these  roads.  From  1914  to  1916  there  wa.s 
an  increase  of  66%  in  motor  vehicles  and  an  increase 
of  12%  in  horse-drawn  vehicles.  I  give  these  figure.^ 
merely  as  indicative  of  the  increases. 

The  study  of  traffic  conditions  should  begin  with  a 
census  taken  upon  the  road  to  be  improved.  This  will 
have  relative  value  only,  but  it  may  be  interpret^ 
through  a  comparison  with  similar  roads  which  have 
been  improved,  considering  also  the  density  and  kind  oT 
population  to  be  served.  The  existing  transportation 
facilities  in  this  territory  and  their  adequacy  for  pres¬ 
ent  and  future  needs  will  be  no  small  factor  in  the  in¬ 
crease  of  traffic. 
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Funds  for  buildinjr  are  not  unlimited,  so  our  design 
must  take  into  consideration  just  what  the  limits  of 
building  should  be  as  correlated  to  the  limiting  of  the 
size  of  the  maximum  load,  w’idth  of  vehicle,  pressure  per 
inch  width  of  tire  and  speed  of  the  motor  vehicle.  The 
necessity  of  this  study  is  fully  emphasized  by  the  ever 
increasing  cost  of  construction  and  maintenance  and  by 
the  serious  break-ups  as  summarized  previously. 

The  fifth  conclusion  was  that  it  is  absolutely  neces- 
sar>'  to  build  better  and  more  permanent  types  of  pave¬ 
ment.  We  have  already  shown  the  large  proportionate 
break-ups  in  our  pavements  due  to  bad  drainage  and  in¬ 
creased  traffic  density.  Maintenance  per  mile  per  year 
in  New  York  State  costs  from  $100  to  $1000,  depending 
upon  the  type  of  pavement  used  and  the  factors  al¬ 
ready  considered.  It  is  my  opinion  from  our  experi¬ 
ence  that  all  through  route  pavements  should  have  a  con¬ 
crete  base,  that  is  if  we  are  looking  for  dollar  economy 
and  the  uninterrupted  u.se  of  our  pavements  for  the 
greater  part  of  the  time.  Each  repair  in  itself  takes 
money,  and  more  money  is  lost  commercially  by  the 
people  along  the  road  as  well  as  by  the  tourists  when 
everyone  has  to  go  by  a  long  detour. 

Excessive  Loads  Ruin  Best  Construction 

My  sixth  conclusion  was  that  we  must  limit  the  size 
of  the  maximum  load  and  place  some  regulation  upon 
motor-truck  traffic. 

We  have  already  seen  the  damage  done  by  the  in¬ 
creased  traffic  in  the  spring  break-ups  and  in  shorten¬ 
ing  the  average  life  of  our  semi-durable  pavements  while 
increasing  the  cost  of  their  maintenance. 

Curves  have  been  plotted  for  highways  in  different 
.sections  of  the  state.  From  these  it  appears  that,  for 
ordinary  waterbound  and  bituminous  roads,  an  average 
maintenance  charge  of  about  $500  to  $700  per  mile  per 
year  will  keep  them  in  satisfactory  condition  indefi¬ 
nitely,  or  so  long  as  the  traffic  tonnage  per  day  keeps 
around  the  1200  mark.  As  an  example  of  this  let  me  say 
that  we  have  in  our  state  waterbound  macadam  14  years 
old  still  in  good  condition.  But  as  this  mark  is  exceeded 
there  seems, to  be  immediate  need  for  reconstruction.  It 
is  probable  that  this  increase  in  tonnage  occurs  mainly 
through  the  increased  use  of  motor  trucks. 

Means  must  be  found  whereby  we  can  build  roads  up 
to  such  standards  as  will  meet  a  certain  class  of  loading 
and  then  legislative  restriction  must  place  such  limits 
on  unreasonable  traffic  that  it  will  be  prevented  from 
negating  the  benefit  taxpayers  ought  to  receive  from 
the  construction  of  good  roads.  It  will  be  well  to  re¬ 
member  that  legislation  should  not  be  so  drastic  as  to 
retard  the  development  of  economic  transportation. 

The  seventh  conclusion  was  that  additional  factors  of 
safety  .should  be  employed  as  part  of  a  general  system 
of  social  economy.  Hard  and  durable  shoulders  should 
be  provided  for  safety  so  that  when  fast  moving  traffic 
is  forced  upon  them  there  will  be  no  skidding  or  acci¬ 
dents.  The  increased  traffic  at  high  speed  calls  more 
than  ever  for  this  safeguard. 

Curv’es  should  be  banked  for  safety.  This  refinement 
has  been  objected  to  in  that  it  encourages  fast  travel. 
But  speed  has  come  to  iitay,  and  why  not  provide  for 
those  who,  driving  under  strange  conditions,  need  all 
the  safeguards  they  can  have?  Widening  the  pavement 


proper  has  decrea.sed  accidents  on  sharp  turns.  Some 
curves  have  been  made  24  to  28  ft.  wide  where  the 
regular  surfacing  is  only  16  ft.  in  width. 

Approaches  to  bridges,  to  grade  crossings  and  at 
intersections  should  be  safeguarde<l.  Many  serious  and 
fatal  accidents  have  been  caused  by  approaches  to  in¬ 
tersections  and  grade  crossings  l)eing  on  a  grade  and 
without  proper  sight  distance.  If  the  grade  cro.ssing 
of  a  railroad  is  above  the  roadway  proper,  it  is  .safer 
if  the  roadway  be  carried  out  level  25  ft.  or  more  on 
each  side  of  the  track  so  that  it  may  not  be  necessary  to 
change  gears  in  driving  across.  This  is  also  applicable 
to  approaches  to  bridges,  which  should  have  a  level 
stretch,  as  long  as  is  economically  possible,  before  pass¬ 
ing  on  to  the  bridge  floor. 

Street  intersections  also  should  be  approached  as 
nearly  on  the  level  as  possible  and  greater  safety  may 
be  secured  by  cutting  the  corners  to  a  longer  radius 
so  that  cars  turning  sharp  corners  will  be  able  to  keep 
on  their  own  side  of  the  street  until  the  full  turn  is 
made.  Danger  signs  should  be  visible  night  and  day. 
To  accomplish  their  purpose  and  not  be  in  them.selves  a 
danger,  they  should  be  placed  at  a  standard  distance 
from  the  conditions  to  which  they  call  attention. 

One  would  have  little  doubt  that  the  above  safe¬ 
guards  are  necessary  if  he  were  to  investigate  jujt 
a  few  of  the  cau.ses  of  the  many  accidents.  The  extra 
cost  will  be  far  more  than  compensated  for  by  the 
additional  safety  to  life  and  limb. 

Maintenance  Under  Separate  Department 

My  eighth  conclusion  w  as  that  an  adequate  'scheme 
should  be  developed  for  maintenance,  renewal  and  re¬ 
construction  from  the  day  of  completion  on.  A  pave¬ 
ment  begins  to  wear  out  the  hour  it  is  put  into  service 
and  in  order  to  perform  its  full  function  and  justify  its 
original  cost,  maintenance  must  be  continuous.  That 
this  work  should  be  well  done,  continuously,  requires  a 
stable  organization  charged  with  this  sole  duty. 

I  have  called  attention  previously  to  the  average  age 
of  waterbound  macadam  and  bituminous  macadam,  pene¬ 
tration  method,  and  their  co.st  of  maintenance.  The 
curves  shown  in  the  illustration  give  the  relation  of 
maintenance  to  tonnage.  Unfortunately  the  construc¬ 
tion  of  the  more  durable  types  has  been  .so  recent  that  a 
comparative  study  on  the  same  basis  as  the  waterbound 
and  bituminous  macadam  is  practically  impossible.  The 
records  to  the  present  time,  seem  to  show  that  the.se 
durable  types  are  fully  adequate  to  the  demands  made 
upon  them.  And  in  most  cases  $100  and  up  per  mile  p&r 
year  is  sufficient  allowance  for  maintenance — most  of 
this  being  directly  chargeable  to  items  other  than  pave¬ 
ment.  This,  however,  will  change  in  the  next  few  years 
as  the  pavements  begin  to  require  patching. 

I  would  like  to  call  attention  to  the  fact  that  auto 
registrations  are  increasing  more  rapidly  than  new  con¬ 
struction,  although  the  traffic  tonnage  does  not  increase 
in  proportion.  That  is  to  say,  up  to  1916  at  least  the 
large  increase  was  in  passenger  cars.  Another  point  is 
the  fact  that  the  yearly  maintenance  does  not  increase 
as  rapidly  as  construction,  due  probably  to  two  con¬ 
ditions;  first,  increased  quality  of  the  original  con¬ 
struction  and  the  building  of  more  durable  types  of 
road;  second,  increased  efficiency  in  the  maintenance 
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department.  It  is  also  evident  from  the  curve  that  the 
tnnnaRe  follow.s  parallel  with  the  averajfe  maintenance 
curve,  indicating  a  direct  relation  between  traffic  and 
maintenance. 

The  ninth  conclusion  was  that  laboratory  control  is 
cheap  insurance  for  the  success  of  road  construction. 

In  1916  the  total  cost  of  testing  4137  samples  of  all 
kinds  was  $40,268.71,  while  in  1917  the  coat  of  test¬ 
ing  3645  samples  of  all  kinds  was  $37,687.07.  This 
stated  in  percentage  would  make  the  cost  0.4  of  Kr  in 
1916,  for  $9,878,165.27  worth  of  con.struction  and  main¬ 
tenance  work,  and  0.37  of  Kr  in  1917  for  $10,262,309.52 
worth  of  construction  and  maintenance.  Could  you  have 
much  cheaper  insurance  when  you  consider  that  this 
covers  all  material  surveys,  all  te.sting,  experimental 
and  re.search  work? 

To  be  able  to  get  durable  types  of  pavement  at  rea- 
.sonable  cost  we  mu.st  know  all  the  characteristics  of 
the  material  we  intend  to  u.se,  w'hether  we  import  or 
manufacture  it.  Many  times  in  our  experience  te.sts 
have  developed  materials  right  alongside  the  work  that 
were  equal  to,  and  in  .some  cases  lietter  than,  the  more 
expensive  imported  materials  which  in  the.se  days  of 
car  shortage  it  is  sometimes  impossible  to  get.  Thou- 
.sands  of  dollars  have  been  saved  by  such  investigations. 

Work  Dkpknds  on  Proper  Tests 

Certain  kinds  of  materials  are  specified  for  certain 
clas.ses  of  work.  The  success  or  failure  of  the  w’ork 
from  day  to  day  depends  upon  that  material  being  up  to 
the  spe<*ifications.  Everyone  knows  that  the  proper  pro¬ 
portions  and  manner  of  mixing  make  great  differences 
in  the  finished  result,  and  here  again  the  laborator>' 
makes  for  .safety. 

The  men  in  charge  of  work  should  make  field  tests  in 
a  practical  manner  and  in  parallel  with  those  of  the 
laboratory  in  order  that  a  con.stant  check  may  be  kept 
upon  the  materials  going  into  the  work. 

I  can  understand  that,  merely  as  a  matter  of  cost,  it 
may  not  be  practicable  for  every  department  in  the  early 
stages  of  its  development  to  have  a  fully  equipped  lab¬ 
oratory,  but  if  there  is  a  sufficient  demand  for  labora¬ 
tory  work  to  guarantee  enough  of  it,  the  commercial 
lalwratories  in  exi.stence  would,  I  am  sure,  be  willing  to 
equip  themselves  to  render  this  service  at  a  nominal 
charge.  It  is  also  a  field  in  which  universities  with  the 
proper  equipment  can  render  great  service.  The  im¬ 
portance  of  te.sting  has  been  pas.sed  over  too  lightly, 
.kidgment  must  be  based  upon  .scientific  determina¬ 
tions. 

The  tenth  conclusion  was,  there  are  many  opportuni¬ 
ties  for  the  highly  trained  engineer  in  highway  work. 
The  problems  of  design,  drainage,  maximum  grade, 
alignment,  traffic  studies,  efficient  cost  per  ton  mile, 
dollar  economy  in  the  use  of  materials  and  construction 
methods,  experimentation,  laboratory'  control,  testing  of 
materials,  etc.,  offer  him  a  large  field  for  his  talents 
and  energies.  He  will  learn  what  is  meant  by  factors  of 
safety  (rather  factors  of  ignorance  according  to  one 
highway  commissioner)  and  to  what  degree  they  ®nter 
highway  engineering  problems.  The  public  will  demand 
l)etter  and  more  economical  results,  which  can  be  ob¬ 
tained  only  by  trained  men  with  experience  who  can 


apply  theoretical  formulae  to  their  problems.  When  to 
technical  ability  a  man  adds  executive  skill  and  the 
ability  to  organize  and  direct  other  men,  he  may  hope 
to  benefit  the  highway  profession  as  much  as  it  is  cer¬ 
tain  to  benefit  him. 


Engineers  Find  Site  for  Cantonment 
in  Porto  Rico  Ideal 

ORK  on  the  cantonment  at  San  Juan,  Porto  Rico, 
was  .started  early  in  February.  Charles  B.  Bur¬ 
dick,  of  Alvord  &  Burdick,  consulting  engineers,  Chi¬ 
cago,  supervising  engineer  for  the  work,  writes  of  the 
site  as  follows:  ' 

“This  is  the  fine.st  climate  in  the  world.  It  has  Cali¬ 
fornia  skinned  forty  ways.  Day  and  night  the  tempera¬ 
ture  ranges  from  70°  to  80°  F.,  and  always  a  fine  breeze 
(the  .southea.st  trade)  blowing  in  the  same  direction. 
We  have  70  to  80  in.  of  rain,  all  falling  in  hard  showers 
la.sting  only  a  few  minutes  at  a  time.  It  has  rained  hard 
every  night,  but  has  caught  the  boys  only  once  in  the 
day.  All  told,  I  don’t  think  we  have  lost  half  an  hour 
on  account  of  rain.  The  soil  is  about  as  .sandy  as  Sauga- 
tuck,  and  we  have  absolutely  no  mud  and  no  dust. 

“Naturally,  this  island  has  everything.  The  .shores 
are  high  (100  to  200  ft.),  with  a  background  of  moun¬ 
tain  (3500  ft.)  10  to  20  miles  inland,  always  in  plain 
view.  Our  camp  is  shaded  by  probably  10,000  cocoa- 
nut  palms,  most  of  which  we  shall  have  to  locate  to 
.squeeze  in  our  buildings  and  tanks. 

“Our  office  and  bunks  are  in  the  yellow  fever  barracks. 
Spani.sh  buildings  with  thick  stone  walls,  brick  roofs 
and  high  ceilings.  There  is  practically  no  glass  on  the 
island  except  in  the  downtown  .stores.  All  openings  are 
latticed  with  shutters,  which  we  keep  partly  closed  on 
the  windward  side  of  the  buildings  so  our  papers  will 
not  'blow  away.  There  are  no  screens,  few  flies  and 
mosquitoes,  but  we  sleep  under  bed  screens  to  keep 
out  what  few  there  are.  Casa  Blanca,  where  the  com¬ 
manding  General  lives,  was  begun  by  Ponce  de  Leon 
about  1520,  and  the  old  Spanish  forts  and  the  city  walls 
are  only  a  little  less  ancient. 

“The  city  is  very  clean,  paved  mostly  with  asphalt, 
nearly  all  sewered,  and  supplied  with  a  filtered  surface 
water  supply.  The  plant  was  completed  last  year  (Rob¬ 
erts  pressure  filters).  The  roads  are  admini.stered  under 
the  insular  government,  and  there  are  now  something 
over  200  miles,  all  water-bound  macadam  and  all  oiled, 
adjacent  to  San  Juan.  We  have  a  boulevard  extending 
for  many  miles  beyond  the  camp.” 


Has  Right  to  See  City  Engineer’s  Records 
The  right  of  the  San  Francisco  Bureau  of  Govern¬ 
mental  Research  to  see  the  plans  and  records  in  the  city 
engineer’s  office  pertaining  to  the  city’s  Hetch  Hetchy 
water-supply  project  has  been  upheld  by  the  Superior 
Court  in  a  decision  which  declares  that  any  citizen  is 
entitled,  under  the  city  charter,  to  in.spect  “all  books 
and  records  of  every”  city  office  or  department.  The 
decision  was  printed  in  The  City  (No.  12;  February, 
1918),  a  publication  issued  by  the  bureau  named.  The 
preceding  number  dealt  with  the  case  prior  to  the 
rendering  of  the  decision. 


Sheet  Piling  Channel  in  Forebay 
Eliminates  Slush  Ice 

Steady  Flow  of  Water  Chilled  in  Rocky  Canyon  Is 
Maintained  in  60-ln.  Conduit  in  Coldest 
Colorado  Weather 

By  confining  the  thread  of  the  stream  to  a  well 
defined  channel  through  the  forebay  feeding  the 
headgates  of  the  Platte  Canon  intake  of  the  Denver 
Union  Water  Co.,  slu.sh  ice  difficultie.s  w’ere  largely  over¬ 
come  the  past  season.  A  channel  of  sheet  piling  directs 
the  current  toward  one  end  of  the  dam  over  which  the 
slu.sh  ice  flows  while  the  clear  water  underneath  is  di¬ 
verted  parallel  to  the  dam  under  the  solid  ice  to  the  in¬ 
take  gates. 

More  than  the  usual  amount  of  slush  ice  comes  to 
these  headgates  becau.se  of  the  following  peculiar  con¬ 
ditions.  The  south  fork  of  the  South  Platte  River,  flow¬ 
ing  into  Lake  Chee.sman,  a  26,000,000,000-gal.  storage 
reservoir,  undergoes  a  gradual  modification  in  temper¬ 
ature.  The  run-off  from  slowly  melting  snows  in  the 
upper  reaches  of  the  watershed  comes,  under  the  tem¬ 
pering  influence  of  a  quiescent  body  of  water  of  great 
depth  and  volume,  to  acquire  the  warmer  temperature 
of  the  mass.  Leaving  the  outlet  at  Lake  Cheesman  the 
comparatively  warm  water  rushes  at  once  into  a  rugged, 
boulder-strewn  channel,  where  it  is  dashed  into  spray 
and  churned  among  the  ice-covered  rocks.  The  tem¬ 
perature  of  the  effluent  water  is  thus  suddenly  lowered 
by  aeration  and  contact  with  congealing  surfaces,  the  re- 
•sult  being  that  at  the  season  of  maximum  transition 
(occurring  with  the  first  extreme  cold  and  before  the 
temperature  of  the  lake  has  felt  the  winter’s  effect) 
slush  ice  is  formed  in  great  quantity.  The  slush  runs 
less  heavily  as  the  winter  progresses  and  the  tempera¬ 
ture  of  the  impounded  water  approaches  that  of  the  en¬ 
vironment  into  which  it  is  discharged. 

About  25  miles  below  Lake  Cheesman  is  located  the 
intake  of  the  60-in.  conduit  through  which  the  water 
diverted  from  the  South  Platte  is  delivered  to  the  differ¬ 
ent  sedimentation  and  filtration  units  preparatory  to  do¬ 
mestic  consumption  in  Denver.  The  problem  of  dealing 
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with  slush  at  this  intake  has  been  an  evolutionary  one. 
(See  Engineering  Record,  Oct.  19,  1912,  p.  424.)  In 
order  to  make  clear  the  method  finally  adopted,  and  upon 
the  principle  of  which  it  is  proposed  to  build  permanent 
adjuncts  to  the  present  dam  and  intake  structures,  it 
will  be  sufficient  for  the  purpose  of  this  article  to  de- 
.scribe  the  improvi.sed  but  effectual  method  now  in  use. 

Reaching  the  head  of  the  forebay  above  the  intake 
the  progress  of  the  slush  is  temporarily  retarded  by  the 
effect  of  still  water.  Gradually  accumulating  and  op¬ 
posing  the  current,  it  finally  succumbs  to  the  pressure 
from  up-stream  and  comes  down  upon  the  dam.  This 
moment  of  sudden  approach  is  anticipated,  the  terminal 
valves  on  the  60-in.  conduit  are  clo.sed  to  permit  mere 
circulation  and  the  intake  gates  are  lowered  corres¬ 
pondingly  in  order  to  minimize  the  quantity  of  slush 
drawn  into  the  intake  chamber  from  the  ma.ss,  which  in 
a  surprisingly  short  time  is  packed  into  the  angle  be¬ 
tween  dam  and  intake  and  into  every  other  cubic  foot  of 
forebay  as  well.  To  get  the  water  through  this  mass 
of  slush  w’ithout  drawing  more  than  is  caused  by  “tun¬ 
nelling  out”  a  by-pass  from  the  river  channel  to  the 
gates  is  the  problem. 

Before  this  tunnelling  is  attempted,  a  means  must  be 
provided  for  dealing  with  the  running  .slu.sh  which  is 
encountered  as  .soon  as  the  current  is  located  and  tapped. 
This  has  been  found  in  the  form  of  sheet-piling  chan¬ 
nels.  The  driving  of  piling  by  hand  is  contingent  upon 
the  formation  of  ice  upon  which  to  stand  while  driv¬ 
ing.  'This  condition  does  not  always  precede  the  slush. 
Moreover,  it  takes  valuable  time  to  drive  piling — valu- 
abe  in  that  the  re.serve  supply  for  the  filter  plants  in  the 
sedimentation  basis  is  being  continually  drawn  upon. 

Starting  at  the  upstream  comer  of  the  intake  cham¬ 
ber,  a  line  of  piling  making  a  cofferdam  is  driven  paral¬ 
lel  with  the  crest  of  the  dam  to  a  point  opposite  the 
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submerge  much  of  the  slush, 
which  would  then  be  drawn 
into  the  intake.  The  first  25 
ft.  of  this  new  channel  above 
the  dam  is  then  made  safe 
from  danger  of  cross-currents 
from  either  direction  by  an 
additional  line  of  piling  driven 
on  the  opposite  side,  thus 
forming  a  sort  of  fiume  at  the 
approach  to  the  diverting 
gate.  There  is  now  no  pos¬ 
sible  course  for  the  slush  to 
follow  save  down  this  fiume. 
The  final  step  is  the  submerg¬ 
ing  of  a  second  cutoff  near  the 
upstream  end  of  this  flume. 
Its  top  is  approximately  4  ft. 
below  the  water  surface,  its 
bottom  rests  on  the  river  bed, 
and  its  function  is  to  cause  an 
upthrust  of  the  current  which 
will  prevent  the  channel  from 
clogging  with  slush  as  the  re¬ 
sult  of  a  sudden  falling  off  in 
the  river  flow,  frequently 
caused  by  jams  upstream. 

The  slush,  thus  compelled 
to  run  on  the  surface,  con¬ 
fined  to  a  designated  path  in¬ 
stead  of  approaching  the  point 
of  suction  from  any  or  all  directions,  and  with  danger 
of  sudden  stoppage  in  flow  overcome,  has  but 
little  choice  on  reaching  the  diverting  gate,  where  the 
cutoff  (assisted  by  the  current’s  acceleration  toward 
the  dam)  literally  thrusts  the  slush  over  the  dam,  draw¬ 
ing  clear  water  from  underneath.  The  proportion  of 
the  river  which  may  be  diverted  in  this  way  without 
drawing  slush  is  limited  by  that  amount  which  is  re¬ 
quired  to  keep  slush  on  the  move  over  the  dam,  an 
amount  which  itself  varies  with  the  ratio  of  slush  to 
water.  Under  average  conditions  two-thirds  of  the  river 
can  be  effectually  diverted,  and  even  with  a  very  low 
river  and  heavy  run  of  slush  never  less  than  50%  of 
the  total  has  been  taken  into  the  60-in.  line,  practically 
free  of  slush. 

The  fight  with  slush  ice  is  in  the  hands  of  A.  Q. 
Rowell,  superintendent  in  charge  of  the  60-in.  conduit 
and  filter  beds  at  Platte  Canon,  working  under  the  di¬ 
rect  supervision  of  D.  G.  Thomas,  chief  engineer,  Den¬ 
ver  Union  Water  Co. 
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•SACKS  ON  nA.M-CUKST  CONFINK  CURUE.NT  AT  END  OF  DAM 

Boiler  plant  at  end  of  foothridge  furnishes  steam  to  colls  suspended  in  intake  chamber  to 
prevent  .slu.sh  ice  from  solldifyinir. 


near  end  of  the  improvised  10-ft.  spillway,  formed  by 
placing  .sacks  of  sand  on  the  remainder  of  the  dam- 
cre.st.  Butting  against  the  end  of  this  wall  another  is 
started  at  right  angles  to  the  dam,  extending  to  with¬ 
in  14  ft.  of  the  dam-cre.st  downstream,  and  upstream 
about  25  ft.  Between  the  downstream  end  of  this  wall 
and  the  dam  is  constructed  a  diverting  gate,  which  now 
constitutes  the  only  opening  through  which  slush  may 
find  acce.ss  to  the  intake  chamber.  This  gate  is  formed 
by  a  cut-off  with  one  end  notched  to  fit  snugly  over  the 
sloping  crest  of  the  dam.  It  is  of  sufficient  depth  to 
bring  its  bottom  6  ft.  below  the  ice  surface  when  the 
top  is  level  with  the  crest,  thus  leaving  a  clear  opiening 
14  ft.  wide  and  a  depth  below  the  cut-off  varying  with 
the  .sand  on  the  river  bottom,  but  averaging  about  6  ft. 
Through  this  gate  the  water  is  drawn  as  soon  as  the 
intake  gates  are  oi)ened. 

A  channel  is  then  .sawed  through  the  ice  upstream 
until  the  location  of  the  current  is  determined  by  sound¬ 
ings.  The  slush  under  this  ice  is  cut  out  for  only  3  or 
4  ft.  in  depth  until  the  current  is  encountered.  It  is 
then  churned  loose  to  the  river  bottom.  It  is  gen¬ 
erally  necessary  to  drive  additional  piling  to  divert  and 
raise  the  current  into  this  new  channel,  its  tendency 
frequently  being  to  cross  the  latter  at  an  undesirable 
angle,  which  would  cause  the  current  to  reenter  the 
new  channel  only  after  encountering  the  main  piling- 
wall  below,  too  close  to  the  diverting  gate.  By  raising 
the  current  farther  upstream  it  runs  smoothly  by  the 
time  it  rtiaches  the  diverting  gate,  the  slusi  being  borne 
on  its  surface.  Should  the  cross-current  enter  the  new 
channel  near  the  pwint  of  suction  it  would  agitate  and 


Concrete  for  Light  Vehicles— Macadam 
for  Heavier  Traffic 

The  City  of  Wellington,  New  Zealand,  has  authorized 
the  issuance  of  bonds  to  the  value  of  $145,995  for  the 
construction  of  about  six  miles  of  concrete  road  25  ft. 
in  width.  This  roadway  will  connect  Wellington  with 
Petone,  one  of  its  suburbs.  The  concrete  strip  will  be 
laid  at  the  center  of  an  existing  100-ft.  macadam  road 
and  will  be  used  only  for  the  lighter  traffic,  such  as 
carriages  and  light  carts,  motor  cars  and  motor  trucks. 
All  heavier  traffic  must  keep  on  the  macadam  road. 
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Motor  Trucks  for  Snow  Removal 
Superior  to  Teams 

At  Meeting  of  Western  Society  of  Engineers  City  and 
Park  Officials  of  Chicago  Discuss  Various 
Measures  Used 

Motor  trucks,  hauling  as  much  snow  as  five  teams, 
are  preferable  to  the  latter  for  every  reason  that 
enters  into  the  prompt  and  economical  removal  of  snow 
from  the  downtown  district  of  Chicago.  This  was  the 
conclusion  stated  by  W.  .1.  Galligan,  assistant  superin¬ 
tendent  of  streets  in  charge  of  street  and  alley  clean¬ 
ing,  at  a  recent  meeting  of  the  Western  Society  of  En¬ 
gineers,  w’here  a  symposium  on  “Snow  Removal”  was 
participated  in  by  city  and  park  officials.  Large  slip 
scrapers,  ordinarily  used  by  the  Lincoln  Park  Board 
only  for  cleaning  skating  pond.s,  proved  efficient  for 
boulevard  work  where  the  haul  was  short.  The  South 
Park  Board  officials  showed  photographs  of  a  hastily- 
developed  rotary  plow  and  loader  attached  to  the  front 
of  a  three-wheel  Tnotor.  The  snowfalls  of  January  and 
February,  42.5  and  8.4  in.  respectively,  were  of  such 
frequency  and  intensity  that  all  usual  methods  of  at¬ 
tack  and  removal  were  inadequate.  Some  of  the  meth¬ 
ods  used  by  the  city  and  park  boards  as  told  of  at 
this  meeting  are  given  below. 

City  Hires  66  Trucks 

The  work  of  snow  removal  in  the  Loop,  according  to 
Mr.  Galligan,  is  carried  on  from  the  first  ward  yard 
situated  at  the  foot  of  Randolph  St.  just  east  of  Mich¬ 
igan  Ave.  Here  the  emergency  forces  gather,  are  made 
up  into  gangs  and  are  sent  out.  The  quarters  are  in¬ 
adequate  for  the  orderly  assembly  and  sending  out  of 
such  forces,  it  being  necessary  on  many  occasions  to 
secure  the  services  of  two  mounted  policemen  as  well 
as  four  or  five  officers  on  foot  to  keep  even  a  semblance 
of  order  and  to  prevent  the  mob  from  breaking  down  the 
doors. 

Numbered  snow  time-cards  are  issued  bearing  the 
name  and  address  of  the  holder.  These  cards  are  taken 
up  when  the  men  are  sent  out,  and  are  returned  to  them 
when  they  come  in.  A  list  of  these  card  numbers  is 
furnished  to  each  gang  foreman,  and  in  that  way  he  is 
enabled  to  check  his  gang  several  times  during  the  work¬ 
ing  period,  a  process  found  very  necessary. 

The  teams  and  trucks  are  handled  in  much  the  same 
way.  The  team  tickets  bear  the  name  and  addre.ss  of 
the  holder  and  contain  numbered  marginal  spaces  for 
punching  the  number  of  loads  hauled,  a  space  being 
punched  when  the  load  leaves  the  street  and  again  when 
it  is  unloaded  at  the  dump.  Tickets  are  made  up  in 
two  colors,  one  for  day  and  one  for  night. 

As  the  city  budget  did  not  carry  a  provision  for  the 
employment  of  motor  trucks  in  this  work,  consent  was 
obtained  from  the  City  Council  to  use  them  and  the  rate 
fixed  at  $25  for  a  nine-hour  day.  Only  dump  trucks  of 
large  capacity  were  used.  They  were  made  up  into 
squads  of  ten  each.  Each  squad  was  in  charge  of  a  ward 
superintendent,  a  card  puncher  and '  two  sub-foremen. 
Five  loaders  were  assigned  to  each  truck.  In  that  way 
trucks  were  loaded  quickly  and  kept  moving,  and  by 
working  day  and  night  shifts  the  principal  streets  in 


the  Loop  were  cleaned  in  72  hours.  For  the  rea.son  that 
transportation  tines  were  scouring  the  haunts  of  labor, 
bidding  as  high  as  $1  per  hour  and  meals,  and  because 
of  the  extremely  cold  weather,  it  was  difficult  to  keep 
men,  and  in  order  to  compete  somewhat  with  the  other 
agencies  that  were  bidding  frantically  for  help,  the 
city  picked  out  the  likely  looking  men.  kept  them  for  the 
night  forces  and  paid  them  time  and  a  half,  or  $3.97 
for  eight  hours.  In  addition,  on  the  coldest  nights  hot 
coffee  and  sandwiches  were  sent  to  the  gangs  under  the 
direction  of  a  hastily-organized  commis.sary  department. 
How  much  this  service  was  appreciated  is  shown  by 
the  fact  that  on  two  occasions  gangs  that  had  been  in 
some  w'ay  overlooked  by  the  coffee  truck  brought  their 
tools  to  the  ward  yard  at  midnight,  refusing  to  con¬ 
tinue  work. 

The  employment  of  motor  trucks  in  the  work  of  snow 
removal  has  shown  to  the  officials  of  the  bureau  of 
streets  that  the  results  obtained  by  their  use  is  far  su¬ 
perior  to  that  of  teams.  The  large  amount  of  creosote 
block  pavement  in  the  Loop  made  the  handling  of  teams 
extremely  difficult.  Unskilled  drivers  and  poorly  shod 
horses  made  the  task  very  hard  and  as  a  consequence 
traffic  was  constantly  interrupted.  Fift\’  teams  poorly 
handled  at  strategic  points  in  the  Loop  will  tie  up  Chi¬ 
cago’s  street  car  traffic  in  five  minutes  in  a  way  that 
may  take  hours  to  untangle.  With  motor  trucks  no  such 
situations  were  encountered.  The  limited  number  of 
dumping  spaces  handy  to  the  Loop  is  also  a  strong  factor 
in  favor  of  the  employment  of  motor  trucks.  The  Gra¬ 
ham  &  Morton  dock  at  the  foot  of  Wabash  Ave.  is  the 
largest  Loop  dump,  and  will  accommodate  about  75 
teams.  At  the  height  of  a  snow-dumping  day  or  night 
this  spot  was  a  bedlam  of  yelling,  cur.sing  drivers  with 
the  work  being  interrupted  often  by  staggering  and 
falling  horses.  It  also  was  necessary  to  shovel  the  snow 
from  the  tail  end  of  the  wagon  into  the  river,  while 
bottom  dump  wagons  deposited  their  loads  on  the  dock, 
making  it  necessary  to  rehandle  it  into  the  river.  One 
motor  truck  will  haul  as  much  snow  as  five  teams,  and 
inasmuch  as  66  trucks,  equivalent  to  330  teams,  used 
the  Graham  &  Morton  dock  in  one  night,  the  increa.sed 
capacity  of  the  dock  by  the  use  of  motor  trucks  is  ob¬ 
vious.  The  66  motor  trucks  came  in  and  out  of  the 
dump  without  a  minute’s  confusion  or  delay. 

The  rapidity  with  which  the  motor  trucks  operated 
is  indicated  by  the  record  of  Jan.  29,  a  typical  night 
at  the  Graham  &  Morton  dock,  when  680  loads  of  snow 
were  dumped  in  the  river  by  trucks  in  480  min.,  an  aver¬ 
age  of  one  load  every  45  .sec.  for  eight  consecutive 
hours. 

During  the  blizzards  of  Jan.  6  and  12  the  department 
hauled  out  of  the  Loop  14,611  wagonloads  of  snow,  or 
67,202  cu.yd.,  together  with  5644  motor  truckloads  con¬ 
taining  44,179  cu.yd.  The  cost  averaged  54c.  per  cubic 
yard. 

Lincoln  Park  Uses  Ice  Scrapers 

In  Lincoln  Park,  according  to  G.  T.  Donoghue,  the  ex¬ 
perience  has  been  that  the  horse  plow  should  be  pulled 
and  the  motor-driven  plow  pushed.  In  the  former  case 
the  abrasive  action  of  the  horses’  hoofs  helps  to  loosen 
and  break  up  the  snow,  while  in  the  latter  case  the  snow 
is  pushed  to  one  side  before  the  wheels  can  pass  over 


•  nd  pacK  it  down.  The  motor-driven  plow  is  by  far 
the  more  efficient  if  it  can  be  used  before  the  snow  is 
packed.  After  packing  has  taken  place  the  motor- 
driven  plow  ha.s  a  tendency  to  ride  over  the  packed  por¬ 
tions. 

In  the  January  storm  there  wa.s  no  chance  to  keep 
ahead  of  the  snow.  Motor-driven  plows  sent  out  on  the 
boulevards  trot  .stuck  in  the  drifts  and  had  to  be  hauled 
out  with  teams.  Where  6-  and  7-ft.  cuts  are  met  they 
are  out  of  the  ranj^e  of  ordinary  plow  and  scraper  work. 
A  steam  shovel  or  dragline  would  be  a  more  appropriate 
piece  of  machinery.  As  the  plows  went  out  of  commis¬ 
sion,  hand  shoveling  was  the  only  resort  left  to  open  up 
the  pioneer  cut.  In  some  cases  the  snow  was  ca.st  aside, 
in  others  loaded  directly  into  wagons.  A  piece  of  equip¬ 
ment  that  is  ordinarily  used  only  when  cleaning  the 
skating  ponds  was  then  brought  into  .service  on  the 
l>oulevards.  It  is  a  form  of  slip  scraper  of  i-yd  capacity, 
made  of  wocmI  and  shod  with  iron.  The  snow  was 
gathered  from  the  boulevards,  hauled  a  .short  distance, 
and  then  dumped  clear  of  the  road.  For  the  park  prob¬ 
lem  this  .scTaper  was  very  efficient.  Following  the  .slip 
scrapers  there  wa.s  used  a  battery  of  from  three  to  five 
horse-drawn  blade  scrapers  that  pushed  the  snow  to¬ 
ward  the  curb.  Where  it  was  possible  these  .scrapers 
.straddled  the  windrow  left  by  the  machine  ahead.  After 
the  horse-drawn  .scrapers  had  done  their  work  the  mo- 
tor-driven  plows  followed  them  and  made  the  finished 
cut.  The  outlined  procedure  wa.s  the  one  usually  fol¬ 
lowed.  In  many  cases  it  had  to  be  altered  to  fit  special 
conditions.  The  outstanding  feature  in  handling  the 
February  snowstorm  wa.s  that  it  was  neces.sary  to  re¬ 
verse  the  usual  method  of  procedure,  sending  the  plows 
over  last  in.stead  of  first,  and  using  the  shovelers  to 
open  the  path  in.stead  of  trimming  up  after  the  path 
had  been  opened  by  the  plows. 

South  Park  Expkriments  with  Plows 

The  ordinary  procedure  followed  by  the  South  Park 
Board,  said  Harry  Richards,  is  as  follows:  “When  a 
fall  of  snow  was  4  in.  or  less,  we  sent  out  10  plow.s — 
five  left-hand  and  five  right-hand  —on  a  50-ft.  driveway, 
the  idea  being  to  bring  all  of  the  snow  from  the  center 
of  a  drive  to  the  gutters.  When  a  snowfall  was  more 
than  4  in.  and  less  than  8  in.,  we  started  one  of  the  plows 
drawn  by  four  horses  near  the  gutter  to  throw  the  first 
cut  of  snow  on  to  the  planting  space  or  edge  of  the  side¬ 
walk,  then  followed  with  four  other  plows  working  from 
the  center  to  the  gutter. 

“Later  the  plan  of  plowing  the  snow  from  the  gutters 
to  the  center  of  a  drive  was  adopted,  but  there  were 
several  reasons  why  we  abandoned  this  method  of  snow 
cleaning.  One  was  that  because  of  the  automobiles,  milk 
wagons  and  other  vehicles  standing  along  the  curbs  it 
was  impossible  to  get  the  snow  cleaned  along  the  gut¬ 
ters.  Another  was  because  when  the  ridge  of  snow  in 
the  center  of  the  street  began  melting,  the  water  ran 
toward  the  gutters,  sometimes  freezing  before  reaching 
them  and  thereby  coating  the  drive  surfaces  with  ice 
which  made  it  quite  dangerous  for  traveling.  A  third 
was  that  it  was  ever  so  much  harder  work  for  the  teams 
to  plow  uphill  from  the  gutter  to  the  crown  of  the 
drive. 

“All  of  the  special  motor  snow-plows  of  the  South 


Park  commi.s8ioners,  those  equipped  with  V-shaped 
plows,  from  which  we  could  usually  expect  fairly  rapid 
and  efficient  .service  in  ordinary  snowfalls,  met  their 
Waterloo  in  these  January  storms,  became  stalled  in  the 
drifts  and  were  compelled  to  give  up  the  battle.  Straight 
moldboard  plow  attachments  on  motor  trucks  proved  no 
better.  This  left  us  with  slowly-drawn  plows  of  the 
road-grader  type  as  our  only  means  (aside  from  hand 
shovel  work)  of  opening  passageways  through  the  tight¬ 
ly-packed  and  badly-drifted  snow.  The  areas  covered  by 
the  park  commissioners  in  their  .snow  cleaning  work  in¬ 
clude  alx)ut  fi?  miles  of  drive,  175  miles  of  walk  and 
from  90  to  95  acres  of  skating  ice. 

It  wa.s  a  frequent  occurrence  to  be  obliged  to  dig  the 
horses  out  of  the  drifts  in  which  they  became  stalled. 
Progress  could  only  be  made  by  using  four  horses  on  a 
grader  and  at  first  we  found  14  .such  grader  outfits  nec¬ 
essary  to  open  a  passageway  through  the  drifts  along 
the  boulevard  wide  enough  after  one  trip  to  permit  an 
automobile  to  make  its  way  through.  The.se  14  plows 
were  so  set  that  the  blades  cut  through  the  snow  at  a 
sharp  angle,  each  plow  opening  as  narrow  a  cut  as  pos¬ 
sible,  and  even  then  seven  graders  were  sent  ahead  to 
break  a  way  through  and  .scrape  .some  snow  off  the  top, 
which  the  seven  following  behind  opened  down  to  the 
pavement.  Later  when  more  headway  had  been  made, 
these  narrow  passageways  through  drifts  were  widened 
oy  hand  shoveling  to  allow  two  machines  to  pass.” 

Suggests  Cooperative  Experiments 

While  no  doubt  a  machine  can  be  designed  whose 
operation  will  be  elastic  enough  to  handle  satisfactorily 
the  different  kinds  of  snow  encountered  in  a  .season,  in 
Mr.  Richard’s  opinion  a  great  deal  of  experimentation 
will  be  necessary  under  actual  working  conditions  to 
evolve  snow-handling  equipment  that  will  prove  rea¬ 
sonably  satisfactory  for  the  varying  requirements  of 
this  line  of  work.  Such  undertakings  must  be  thor¬ 
oughly  and  scientifically  gone  into  and  worked  out  and 
will  necessarily  demand  the  expenditure  of  consider¬ 
able  money,  probably  more  than  any  one  particular  con¬ 
cern  would  be  willing  to  pay.  It  is  hoped  that  some 
cooperative  plan  can  be  brought  about  whereby  large 
cities  and  municipalities  interested  may  pool  their  in¬ 
terests  and  contribute  proportionally  to  a  fund  to  be 
used  in  arriving  at  a  practical  solution  of  the  perplex¬ 
ing  problems  of  snow-removal  work  in  cities.  In  some 
such  way  the  burden  of  cost  can  be  distributed  so  it 
will  not  become  too  oppressive  to  any  one  concerned,  and 
experts  can  be  secured  to  devote  sufficient  time  and 
ability  to  the  work  to  master  its  problems  and  produce 
results  that  will  be  welcomed  by  those  in  charge  of 
snow-cleaning  work  in  our  cities  and  by  the  public 
in  general. 

Costs  of  snow-cleaning  work  outside  of  the  down¬ 
town  district  range  from  $8.31  per  mile  as  a  minimum 
for  a  4-in.  snowfall  to  $14.98  per  mile  as  a  maximum  for 
a  6-in.  snowfall,  two  teams  being  used  to  a  grader. 
These  costs  are  based  on  a  rate  of  $6  per  eight-hour 
day  for  a  team  and  driver  and  cover  only  the  “rough- 
age.” 

Three  winters  ago  a  snow-slushing  machine  was  con¬ 
structed  for  disposing  of  snow  in  the  downtown  district 
through  the  sewers  instead  of  loading  it  on  wagons  and 
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trucks  and  hauling  it  to  a  dump.  This  was  a  small  ma¬ 
chine,  consisting  of  a  water  turbine  with  a  supply  line 
to  a  hre-plug,  so  patterned  that  it  would  hang  in  a 
-ewer  manhole  in  a  wire  mesh  basket,  three  free  blades 
chopping  the  snow  and  the  water  from  the  turbine  ex¬ 
haust  forcing  or  washing  it  through  the  wire  basket 
into  the  sewer,  where  the  current  of  water  and  sewage 
took  it  away. 

In  January  of  this  year  the  abnormal  snowfall  plainly 
showed  the  necessity  of  a  powerful  and  efficient  machine 
to  handle  snow  rapidly  and  in  large  quantities.  Aftei 
a  little  experimental  work  a  two-disk  rotary  snow-plow 
was  constructed  and  given  some  preliminary  tests,  but 
the  lateness  of  the  season  did  not  permit  perfecting  it. 
With  more  power,  however,  it  gives  promi.se  of  being 
developed  into  a  practical  affair. 

A  mechanical  loader  is  being  sought  by  A.  C. 
Schrader  of  the  West  Park  Board.  He  exhibited  a  sug¬ 
gestion,  but  none  of  the  mechanical  details  had  been 
worked  out.  It  consists  of  two  inclined  conveyors,  one 
operating  parallel  with  the  direction  of  travel  of  the  ma¬ 
chine  and  lifting  the  snow  from  the  pavement  and  de¬ 
positing  it  upon  a  conveyor  operating  at  right  angles 
to  the  direction  of  travel  and  delivering  the  snow  in 
high  windrows  or  loading  it  into  wagons  traveling 
alongside. 

Bridge  Collapse  Ascribed  to 
Earth  Subsidence 

Sudden  Failure  of  Concrete  Slab  Spans  Near  Cement 
Plant  Wrecked  Two  Years  Ago  by 
Large  Landslip 

By  E.  J.  Doyle 

Consulting  Englnetr,  Albany.  X.  T. 

During  the  night  of  Feb.  26  a  portion  of  a  rein- 
forced-concrete  road  bridge  across  Claverack  Creek 
at  Hudson,  N.  Y.,  sank  into  the  water.  The  failure 
was  sudden.  A  heavy  loaded  truck  had  just  passed 
over  the  bridge;  the  driver  of  the  truck  noticed  noth¬ 
ing  to  indicate  failure,  but  an  automobile  which  met 
the  truck  a  hundred  yards  from  the  bridge  plunged 
into  the  gap  left  by  the  spans  which  had  failed. 

The  bridge,  built  about  eight  years  ago,  was  of  the 
.slab  type  and  consisted  of  eight  30-ft.  spans.  The  slabs 
were  supported  on  concrete  bents  carried  on  pile  foun¬ 
dations.  Two  spans  at  one  end  of  the  crossing  failed. 


The  others  remained  intact,  except  that  some  settlement 
over  the  whole  length  of  the  bridge  is  apparent. 

The  failure  is  of  added  interest  because  of  the  nature 
of  the  ground  in  the  vicinity  of  the  wrecked  bridge. 
On  the  morning  of  Aug.  2,  1915,  a  large  portion  of  the 
plant  of  the  Knickerbocker  Cement  Co.,  located  on  the 
bank  of  the  stream  about  a  hundred  yards  downstream 
from  the  bridge,  collapsed  and  sank  into  the  ground, 
leaving  only  the  top  of  a  tall  chimney  and  some  wreck¬ 
age  of  steel  trusses  in  sight  (see  Engineering  Record, 
Aug.  7,  1915,  p.  197  and  Aug.  18,  1915,  p.  253;  and 
Engineering  Xews,  Aug.  12,  1915,  p.  330).  The  col¬ 
lapse  of  the  cement  plant  was  so  sudden  that  five  men 
who  were  working  in  the  boiler  house  were  caught  and 
buried  in  the  wreckage. 

At  the  time  of  the  cement-plant  failure  the  bed  of 
the  stream  bulged  up  several  feet  and  di.scharged  the 
water  from  the  creek  ever  the  flat  lands  on  each  side. 
The  bridge  was  nearly  covered  with  water,  but  sus¬ 
tained  no  apparent  injury.  The  state  geologist  later 
made  a  study  of  the  soil  formation  in  the  vicinity. 
There  is  a  surface  layer  of  cemented  sand  and  gravel 
from  seven  to  twenty  feet  thick,  and  under  this  is 
found  very  soft,  wet,  un.stable  clay,  of  a  thickness  of 
from  100  to  120  ft.  The  surface  layer  of  gravel  is 
stratified  at  a  steep  angle.  Some  narrow  fissures  exist 
between  the  layers  of  gravel,  but  as  a  whole  the  ground 
is  hard  and  compact  and  was  believed  to  be  capable  of 
safely  taking  the  loads  that  were  put  upon  it. 

The  exact  cause  of  the  bridge  failure  cannot  be  de¬ 
termined  at  present  because  of  the  unusual  depth  of  the 
water,  but  from  a  review  of  the  causes  of  the  cement- 
plant  failure  and  from  indications  of  the  bridge  collapse 
it  seems  apparent  that  it  was  due  to  a  sliding  of  the 
stratified  gravel  upon  itself,  which  carried  a  portion  of 
the  bridge  down  wdth  it.  The  ruptured  concrete  shows 
a  clean  break,  and  a  portion  of  one  slab  which  remains 
above  water  level  does  not  appear  to  have  suffered 
greatly,  although  some  cracks  appear  on  the  surface. 

Special  Water  Rate  for  Home  Gardens 

To  encourage  home  gardening  the  city  authorities  of 
Corpus  Christi,  Tex.,  have  offered  a  water  rate  of  $1 
for  the  first  2500  gal.  and  15c.  per  1000  gal.  for  all  above 
that  amount,  for  the  season  of  1918.  This  is  said  to  be 
only  slightly  above  the  cost  of  pumping.  Those  desir¬ 
ing  the  special  rate  mu.st  sign  an  agreement  to  plant 
and  care  for  home  gardens.  Frequent  inspections  will 
be  made  to  see  that  the  privilege  is  not  being  abused. 


Failure  op  pier  wrecks  two  spaxs  op  claverack  creek  bridge  adjoining  clay  terrace  whose  sub¬ 
sidence  DESTROYED  PORTLAND  CEMENT  PLANT 
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Pennsylvania  Water  Rate  Decision  Covers  Many  Points 

Public  Service  Commis.sion  Supreme  in  Matters  of  Judgment— Ground  Water,  Parallel  Mains,  Going  Value 
Bond  Discount,  Reproduction  and  Book  Costs  Involved— Municipalities  Win  in  Ohio  Valley  Water  Co.  Suit 

By  Farley  Gannett 

of  fJannett.  SvHye  &  Flemlnic.  Kmcinetrs.  HarriHbunr,  Pa. 


The  Supreme  Court  of  Pennsylvania  has  upheld  the 
Public  Service  Commission  and  reversed  the  Su¬ 
perior  Court  in  the  Ohio  Valley  Water  Co.  rate  case. 
This  is  the  most  important  water  rate  case  in  Penn¬ 
sylvania,  as  it  involves  the  rates  for  .service  to  a  lartre 
Kroup  of  communities  near  Pittsburjfh  and  definitely 
settles  Pennsylvania  public-utility  law  and  practice  on 
several  very  important  and  much-mooted  points.  Prob¬ 
ably  the  most  important  point  settled  is  that  the  de¬ 
cisions  of  the  Public  Service  Commission  are  final  in 
all  matters  of  judjfment  based  on  facts  brouprht  out  by 
evidence.  In  other  word.s,  the  judgment  of  the  courts 
cannot  be  substituted  for  that  of  the  Public  Service 
Commission. 

Seven  Main  Points  at  Issue 

The  case  at  issue  was  tried  before  the  Public  Service 
Commission  during  the  summer  and  fall  of  1915;  the 
commission’s  decision  was  made  public  in  February, 
1917;  the  Superior  Court,  to  which  both  sides  appealed, 
handed  down  its  decision  in  the  summer  of  1917,  the 
case  was  argued  before  the  Supreme  Court  in  January, 
1918,  and  its  opinion  was  handed  down  on  Feb.  25,  1918. 

The  details  of  the  reproduction  valuation  were  very 
largely  agreed  upon  by  engineers  representing  the  two 
sides  so  that  only  certain  points  in  controversy,  on  which 
they  did  not  agree,  were  pre.sented  to  the  commission  in 
the  form  of  controverting  te.stimony.  The.se  points 
were: 

(1)  The  value  of  real  e.state  on  which  two  di.stribut- 
ing  reservoirs  were  located.  (2)  The  value  of  real 
e.state  upon  which  the  pumping  station  and  drilled  wells 
were  constructed.  This  involved  the  value  of  an  under¬ 
ground  water-supply.  (3)  The  value  of  the  piping  sys¬ 
tem  in  one  borough,  formerly  owned  by  a  competing 
water  company,  but  paralleled  by  the  Ohio  Valley  Water 
Co.  with  new  mains  before  the  old  lines  were  pur- 
cha.sed  by  the  Ohio  Valley  Water  Co.  (4)  Going  value. 
(5)  Bond  di.scount.  (61  The  weight  to  be  given,  in  ar¬ 
riving  at  fair  value,  to  reproduction  cost  and  book 
co.st.  (7)  The  que.stion  was  also  raised  as  to  the  pro¬ 
priety  of  a  Public  Service  Commission  composed  of 
lawyers  changing  the  period  during  which  it  was  agreed 
by  the  engineers  that  the  plant  would  be  under  con¬ 
struction.  This  question  arose  in  the  determination  of 
the  amount  of  interest  during  con.struction  in  the  re¬ 
production  coat. 

The  Public  Service  Commission  decided  all  of  the.se 
points  quite  closely  in  accordance  w’ith  the  claims  of  the 
municipalities,  giving  a  fair  value  of  $935,000.  The 
Superior  Court  revised  many  of  the  findings  of  the  com¬ 
mission.  its  conclusions  re.sulting  in  a  value  of  about 
$1,300,000,  and  the  Supreme  Court  in  turn  has  now  re¬ 
versed  the  Superior  Court  and  upheld  the  commission  on 
all  of  these  points. 


The  Supreme  Court  held  that  the  Superior  Court 
could  not  change  conclusions  as  to  value  reached  by  the 
commission  so  long  as  the  commission’s  conclusion.s 
were  not  contrary  to  the  evidence.  The  Superior  Court, 
in  its  revi.sal  of  the  Public  Service  Commission,  had 
ordered  the  commission  to  increa.se  by  about  100^, 
its  allowance  for  real  estate  at  the  pumping  station,  a 
matter  of  $50,000;  ordered  an  increase  of  200%  in 
the  amount  allowed  by  the  commission  for  parallel  pipe 
lines,  amounting  to  nearly  $60,000;  ordered  the  com¬ 
mission  to  give  a  going  value  of  about  $200,000  where 
the  commission  had  made  no  specific  allowance  under 
this  item,  and  ordered  the  commission  to  make  allowance 
for  brokerage  on  bonds  of  over '$75,000  where  the  com¬ 
mission  had  allowed  none.  With  respect  to  these  va¬ 
rious  points  the  Supreme  Court  went  into  considerable 
detail  in  discu.ssing  its  rea.sons  why  the  commission’s 
figures  should  not  be  changed,  the  position  of  the  Su¬ 
preme  Court  being  that  there  was  .sufficient  evidence  to 
warrant  the  commission’s  conclusions  in  each  case. 

Real  Estate  and  Underground  Water-Supply 

The  Ohio  Valley  Water  Co.  gets  its  water  from  a 
large  number  of  drilled  wells  about  35  ft.  deep,  under 
the  bed  of  the  Ohio  River  at  the  upstream  end  of  Neville 
Island.  This  land  cost  the  company  $3900  in  1904;  its 
present  value  was  placed  by  witnesses  at  about  $8000  for 
ordinary  manufacturing  purposes,  while  the  commission, 
considering  the  underground  water,  placed  its  value  to 
the  water  company  at  $48,800.  The  Superior  Court 
ordered  that  its  value  should  have  been  fixed  at  about 
$100,000. 

The  Supreme  Court  states  that  the  Superior  Court 
probably  considered  that  the  sand  bar  through  which 
the  wells  were  drilled  acted  as  a  filter  and  purified  the 
river  water,  but  the  Supreme  Court  says  further  that 
the  evidence  was  strong  to  show  that  the  water  tappe<l 
by  these  wells  was  ground  water  which  underlies  the 
whole  river  bed  and  is  tapped  by  wells  throughout  this 
whole  region  and  that  there  is  no  peculiar  value  to  the 
wells  at  that  particular  point.  The  Supreme  Court  said 
that  the  commission  might,  from  the  evidence,  have  been 
warranted  in  finding  that  the  sand  bar  on  which  the  wa¬ 
ter  company  located  its  wells  has  no  special  value  as  a 
source  of  water-supply  over  other  land  in  the  vicinity. 

Parallel  Pipe  Lines 

In  the  borough  of  McKees  Rocks  the  Monongahela 
Water  Co.  at  one  time  supplied  raw  Ohio  River  water. 
Later,  the  Ohio  Valley  W’ater  Co.  entered  the  borough 
and  paralleled  its  lines  in  competition  and  having  a  clear 
and  purer  water,  took  away  much  of  the  Monongahela 
Water  Co.’s  business  and  finally  bought  it  out.  The 
Ohio  Valley  Water  Co.  thus  had  two  systems  of  pipe 
lines  in  the  borough.  Much  evidence  was  introduced  to 
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show  how  this  situation  was  brought  about,  how  much  or 
how  little  the  old  Monongahela  Water  Co.  lines  were  now 
used  and  as  to  the  adequacy  of  the  Ohio  Valley  lines  to 
'upply  the  borough. 

The  commission  allowed  one-third  of  the  engineers' 
estimate  of  the  value  of  the  Monongahela  lines,  on  the 
basis  that  only  one-third  of  their  capacity  was  useful 
or  would  be  in  a  reasonable  time.  The  Superior  Court 
directed  the  commission  to  allow  full  value  for  these 
Monongahela  lines.  The  Supreme  Court  says  that  the 
purchase  of  these  lines  was  purely  to  prevent  compe¬ 
tition,  and  the  determination  of  what  was  necessary  and 
what  was  overdevelopment  under  the  circumstances  was 
clearly  within  the  proper  function  of  the  commission 
and  their  finding  should  not  be  disturbed  so  long  as  this 
finding  was  sustained,  as  it  was  in  this  case,  by  com¬ 
petent  evidence. 

Going  Value 

The  commission  made  no  specific  allowance  for  going 
value  but  stated  that  this  item  had  been  given  con¬ 
sideration  in  arriving  at  fair  value.  The  Superior 
Court  said  the  commission  should  have  made  a  specific 
allowance  of  about  $200,000,  being  the  lowest  estimate 
of  the  water  company’s  witnesses  on  this  point.  The 
Supreme  Court  says  that  the  commission  had  evidently 
made  some  allowance  for  this  item.  As  this  is  a  most 
important  point  the  Supreme  Court’s  words  concerning 
its  view  of  going  value  are  quoted : 

Another  question  as  to  which  the  Superior  Court  differed 
from  the  judgment  of  the  commission  was  as  to  the  method 
of  making  allowance  for  what  is  known  as  “going  concern 
value.”  The  Superior  Court  held  that  this  value  should  have 
been  estimated  as  a  separate  item,  and  that  the  lowest 
amount  named  by  the  witnesses  for  the  company  would  not 
be  excessive  for  this  item.  One  of  the  witnesses  esti¬ 
mated  the  “going  value”  in  a  lump  sum  of  $225,000,  and 
another  placed  it  at  $185,000.  Neither  of  them  gave  any 
convincing  reason  for  naming  these  particular  amounts. 
-Mr.  Chester,  one  of  the  witnesses  for  the  company,  defined 
“going  value”  as  the  difference  between  what  he  termed  the 
bare  bones  of  the  plant  and  those  bones  are  developed  into  a 
prosperous  and  growing  business.  In  other  words,  he  re¬ 
garded  it  as  the  cost  of  attaching  the  business  to  the  plant. 
The  record  shows,  however,  that  in  making  its  estimate  the 
commission  in  no  sense  confined  itself  to  the  bare  bones  of  the 
plant.  On  the  contrary,  it  took  it  as  fully  clothed  with  all  the 
attributes  of  an  established  business.  In  arriving  at  its  esti¬ 
mate  of  the  value  of  the  property  the  commission  considered 
it  as  a  going,  operating  concern,  rendering  successful  service 
to  the  community  and  being  well  patronized.  It  found  that 
the  properties  cost  $841,343,  which,  after  deducting  accrued 
depreciation,  gave  a  present  value  by  this  method  of  $783,- 
194,  and  upon  this  the  commission  placed  a  fair  value  for 
rate-making  purposes  of  $924,744,  or  an  increase  of  $141,550 
over  what  it  found  to  be  the  present  actual  value.  In  arriv¬ 
ing  at  this  last  figure  the  commission  took  into  consideration 
the  conditions  existing  at  the  time  the  company  was  started, 
as  well  as  at  the  present  time,  noting  the  difference  in  popu¬ 
lation,  cost  of  materials,  etc.  It  endeavored  to  arrive  at  an 
amount  which,  under  all  the  circumstances,  was  a  fair  basis 
for  determining  the  reasonableness  of  the  rates  charged. 
.No  definite  amount  was  put  down  as  representing  “going 
<'ost,”  but  that  element  was  taken  into  consideration  in  arriv¬ 
ing  at  the  fair  value.  The  mere  physical  value  of  such  a 
plant,  considered  apart  from  the  fact  that  it  is  a  going  con¬ 
cern,  would  be  only  its  scrap  value.  So  that  when  a  proper 
allowance  is  made  for  the  value  of  the  physical  property 
from  an  investment  standpoint,  with  the  business  attached, 
the  going  concern  value  is  necessarily  included  within  that 
estimate.  This  question  of  an  allowance  for  going  value  has 


nowhere  been  more  carefully  dealt  with  than  by  the  Wis¬ 
consin  Commission.  The  Supreme  Court  of  Wisconsin  in 
Appleton  Water-Works  Co.  vs.  Commission,  154  Wisconsin, 
121,  said  (p.  148):  “The  fundamental  difficulty  with  the 
attempt  to  set  a  definite  sum  as  the  measure  of  going  value 
is  that  it  is  an  attempt  to  divide  a  thing  which  is  in  its 
nature  practically  indivisible.  The  value  of  the  plant  and 
business  is  an  indivisible  gross  amount.  It  is  not  obtained 
by  adding  up  a  number  of  separate  items,  but  by  taking  a 
comprehensive  view  of  each  and  all  of  the  elements  of  prop¬ 
erty,  tangible  and  intangible,  including  property  rights,  and 
considering  them  all  not  as  a  separate  thing,  but  as  insep¬ 
arable  parts  of  one  harmonious  entity  and  exercising  the 
judgment  as  to  the  value  of  that  entity.  In  this  way  the 
going  value  goes  into  final  result,  but  it  would  be  difficult  for 
even  an  expert  to  say  how  many  dollars  of  the  result  repre¬ 
sent  it.”  Our  own  case  of  Turtle  Creek  Borough  vs.  Water 
Co.,  243  Pa.,  401,  is  authority  for  the  proposition  that  in  a 
rate  case  it  is  not  necessary  to  fix  a  separate  and  distinct 
sum  for  going  value.  It  was  there  said  (p.  413) :  “As  to  the 
items  of  going  value,  interest  during  the  period  of  construc¬ 
tion,  and  the  cost  of  repairing  the  streets,  which  appellant 
contends  were  not  allowed,  or  at  least  that  there  were  no  dis¬ 
tinct  findingfs  as  to  those  items,  we  agree  that  these  were 
elements  to  be  considered  in  arriving  at  a  just  valuation  of 
the  properties,  but  we  cannot  agree  that  it  was  the  duty  of 
the  court  to  set  out  in  its  findings  each  separate  item  of 
value  and  make  the  sum  total  of  the  separate  items  the  final 
conclusion  of  the  court  as  to  the  valuation  of  the  entire 
plant.  In  the  opinion  of  the  court  en  banc  on  the  exceptions 
to  findings  of  fact  and  conclusions  of  law,  it  is  stated  that 
these  items  were  not  eliminated  by  the  trial  judge  in  fixing 
the  valuation,  but  that  they  were  given  due  consideration. 
It  is  further  stated  that  the  trial  judge  did  consider  g^)ing 
value  as  an  element  in  fixing  the  value  of  the  plant  as  a 
whole.” 

No  claim  is  made  by  the  company  for  deferred  dividends, 
to  which  the  stockholders  were  reasonably  entitled.  In  fact, 
it  does  not  appear  from  the  record  that  any  money  was  put 
into  the  business  by  the  stockholders.  The  record  seems  to 
indicate  that  all  the  property  now  owned  by  the  company 
has  been  procured  by  the  issue  of  bonds  or  from  income  de¬ 
rived  from  operation.  We  do  not  find  from  the  record  that 
the  commission  in  estimating  the  fair  value  of  the  property 
failed  to  take  into  consideration  the  element  of  value  arising 
from  the  fact  that  the  plant  of  the  company  is  that  of  a 
going  concern  with  an  established  business. 

Brokerage 

The  commission  allowed  no  item  for  brokerage;  the 
Superior  Court  said  the  commission  should  have  al¬ 
lowed  7i%.  The  Supreme  Court  says  that  in  so  far  as 
the  company  apparently  spent  no  money  for  brokerage, 
bonds  were  very  largely  issued  in  exchange  for  va¬ 
rious  properties  going  to  make  up  the  consolidation  of 
water  companies  and  were  issued  considerably  in  excess 
of  the  real  value  of  the  properties  taken  over,  no 
item  for  brokerage  should  be  included  in  the  valuation. 

In  conclusion  the  Supreme  Court  says: 

The  ascertainment  of  the  fair  value  of  the  property  for 
rate-making  purposes  is  not  a  matter  of  formulas,  but  it  is  a 
matter  which  calls  for  the  exercise  of  a  sound  and  reason¬ 
able  judgment  upon  a  proper  consideration  of  all  relevant 
facts.  The  commission  is  not  bound  to  adopt  any  one  method 
to  the  exclusion  of  all  others.  It  may  take  into  considera¬ 
tion  various  methods,  and  use  its  judgment  as  to  the  extent 
to  which  either  shall  be  employed.  The  original  cost  of  the 
property  is  not  to  be  taken  as  controlling,  for  there  may 
have  been  extravagance  in  purchasing,  or  bad  management; 
and,  on  the  other  hand,  there  may  have  been  an  actual  in¬ 
crease  in  values  since  the  original  purchase  or  construction. 
Then  again  the  reproduction  cost  less  depreciation  may  not 
give  the  present  fair  value  of  an  old  property,  for  it  may 
not  now  be  desirable  to  reproduce  the  old  type  of  plant 
Improved  machinery  and  better  methods  of  operation  may 
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Regarding  bond  discount,  the  Supreme  Court  saiii 
that  none  should  be  allowed,  but  it  went  further  by  sa\  - 
ing  that  if  the  company  had  actually  paid  brokerage 
“such  an  item  should  properly  be  considered  in  connec¬ 
tion  with  the  interest  charged  and  should  not  be  in¬ 
cluded  in  the  capital  classification.” 

In  the  matter  of  going  value,  the  Supreme  Court  in¬ 
timates  that  inasmuch  as  the  depreciated  book  cost  of 
the  property  was  found  to  be  $783,194,  and  the  conv 
mission  allowed  $924,744  as  the  fair  value,  there  was  a 
very  considerable  allowance  made  for  the  fact  that  the 
property  was  a  going  concern.  The  sum  of  $924,744  is 
an  approximate  mean  between  the  book  and  reproduc¬ 
tion  costs  of  the  property. 

The  Supreme  Court  clo.ses  with  the  statement  that  in 
the  items  wherein  the  Supreme  Court  differed  from  the 
Public  Service  Commission  upon  the  que.stion  of  values 
there  was  merely  the  substitution  of  its  judgment  for 
that  of  the  commission,  the  inference  being  that  the 
commission  being  experienced  in  such  cases,  and  ap¬ 
pointed  for  this  purpose,  its  judgment  should  be  final 
when  the  courts  find  that  its  judgment  is  supported  by 
competent  evidence. 

Many  engineers  were  engaged  in  the  case,  the  prin¬ 
cipal  ones  being  Chester  &  Fleming  and  Morris  Knowles 
for  the  company  and  Leo  Hudson  and  the  writer  for 
the  various  municipalities  whose  interests  w^ere  involved 
in  the  proceedings. 


have  come  into  vogue,  which  would  make  it  true  economy  to 
relegate  much  of  the  physical  structure  of  an  old  plant  to 
the  scrap  heap.  Much  must  be  left  to  the  sound  discretion 
of  the  appraising  body,  the  tribunal  appointed  by  law  and 
informed  by  exi>erience,  for  the  discharge  of  these  delicate 
and  complex  duties. 

A  careful  examination  of  the  voluminous  record  in  this 
case  has  led  us  to  the  conclusion  that  in  the  items  wherein 
the  Superior  Court  differed  from  the  commission  upon  the 
<lueation  of  values  there  was  merely  the  substitution  of  its 
judgment  for  that  of  the  commission,  in  determining  that 
the  order  of  the  latter  was  unreasonable. 

The  order  of  the  Superior  Court  is  therefore  reversed 
and  the  order  of  the  Public  Service  Commission  is  reinstated; 
the  costs  in  the  Superior  Court  and  in  this  court  to  be  paid 
by  the  Ohio  Valley  Water  Company. 

It  is  evident  throughout  the  Supreme  Court’s  decision 
that  it  considered  the  actual  circumstances  in  each  point, 
and  its  opinion  concerning  value  is  governed  largely 
by  what  was  actually  spent.  It  happened  that  very  com¬ 
plete  books  had  been  kept  and  preserved  from  the  early 
days  of  each  of  the  numerous  water  companies  which 
were  later  merged  to  form  the  Ohio  Valley  Consolidated 
Water  Co.  These  books  were  thoroughly  audited  and 
reports  by  three  .sets  of  auditors  on  the  actual  money 
co.st  of  the  property  were  pre.sented  in  evidence. 

Thus  in  its  discussion  of  the  allowance  made  by  the 
commission  for  interest  during  construction  the  Su¬ 
preme  Court  .said  that  as  the  plant  grew  gradually,  much 
of  it  was  actually  built  while  the  re.st  was  operating  and 
taking  care  of  interest  during  con.struction. 


Such  loss  is  avoided  by  extending  the  top  of  the 
wall  as  a  cantilever  rib,  so  that  its  face  is  directly  over 
the  property  line.  In  the  typical  design  shown  by  the 
drawing  there  is  a  cantilever  projection  of  4  ft.,  with 
brackets  from  the  wall  at  intervals  of  10  to  12 A  ft. 
It  will  be  noted  that  the  curb  wall  which  retains  the 
ballast  is  utilized  to  carry  fiber  ducts  for  power  and 
transmission  wires,  thereby  eliminating  all  pole  lines. 

Drains  in  the  fill  behind  the  retaining  walls  dead  to 
chambers  formed  in  the  abutments  of  the  subway 


Cantilevered  Coping  Permits  Use  of 
Full  Width  of  Property 

Overhang  of  Rock  Island  Retaining  Wall  Reaches 
Righl-of-Way  Line  Wall  Topped  by 
Simple  (’oncrete  Parapet 

High  cost  of  property  adjacent  to  the  railway  right- 
of-way  in  large  cities  has  led  the  engineers  of  the 
Rock  Island  Lines  to  adopt  for  track-elevation  work  a 
retaining  wall  with  cantilever  top  which  permits  utiliza¬ 
tion  of  the  full  width  of  right-of-way  without  encroach¬ 
ing  on  abutting  property.  The  toe  of  the  footing  ex¬ 
tends  to  the  property  line,  and  the  wall  itself  is  thus 
neces.sarily  .set  back  from  the  line.  Ordinarily  this 
would  result  in  losing  the  use  of  a  3-ft.  to  5-ft.  strip  of 
the  land  owned  by  the  railway. 
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CONC'ROTK  KAIIANO  SURMOUNTS  RETAINING  WALL 


bridges  and  connected  to  the  city  sewers.  Some  of  these 
chambers  are  accessible  by  manholes  carried  up  through 
the  abutments  and  having  iron  covers  at  the  track  level 
In  later  work  an  improvement  eliminates  these  man¬ 
holes,  the  chamber  being  closed  at  the  top  but  having  an 
opening  in  the  side  of  the  abutment  w’all.  This  open¬ 
ing  is  at  the  ground  level  and  is  fitted  with  an  iron  door. 

Concrete  parapets  or  railings  which  surmount  the  re¬ 
taining  walls  at  some  points  are  designed  as  the  re¬ 
sult  of  an  exhaustive  study  to  secure  a  cheap  but  effec- 
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tive  railing  of  pleasing  design  and  facility  in  erection, 
i'his  is  shown  in  the  accompanying  view.  It  costs  about 
75  cents  per  lineal  foot  in  place.  The  railing  is  cast  in 
lO-ft.  sections  in  the  yards  provided  for  this  and  other 
concrete  work. 

Upper  and  lower  rails  are  10  ft.  long,  and  at  the 
middle  of  the  latter  is  a  supporting  leg  which  rests  on 
the  retaining  wall.  These  rails  are  carried  by  the  posts, 
and  the  space  between  them  is  filled  by  I-shaped  verti¬ 
cals  or  3  X  5  in.  balusters  in  section.  Steel  forms  of  the 
Blaw  type  are  used,  and  are  removed  after  24  hours. 
Concrete  is  a  1:2:2  mix,  using  1-in.  gravel. 

Design  and  construction  of  these  walls  and  railings 
are  under  the  regular  track-elevation  forces  of  the  Rock 
Island  Lines.  Robert  H.  Ford  is  engineer  of  track  ele¬ 
vation. 

Make  Practical  Tests  for  Concrete 
and  Steel  Paints 

Painted  Surfaces  Actually  Exposed  and  Only  Compounds 
That  Withstand  the  Weather  Are 
Approved 

Many  special  paints  for  concrete  and  steel  surfaces 
have  been  urged  upon  the  California  Board  of 
Harbor  Commissioners.  Practical  tests  to  which  all  can 
be  referred  have  therefore  become  a  necessary  protec¬ 
tion  for  the  engineer  in  charge.  Accordingly,  a  plan 
has  been  worked  out  whereby  each  claimant  to  “the 
be.st”  product  is  given  an  opportunity  to  demonstrate 
what  his  compound  will  do  in  comparison  with  others. 
The  plan  has  been  highly  satisfactory  in  that  it  has 
silenced  the  insistent  salesman  with  worthless  com¬ 
pounds  and  has  furni.shed  valuable  information  as  to  the 
qualities  of  different  paints. 

Any  manufacturer’s  representative  may  have  his 
paint  tested  for  its  adaptability  to  the  use  for  which 
he  makes  claims  for  it.  When  the  paints  are  brought  in 
they  are  given  a  laboratory  number  and  are  knowm  only 
by  this  number  henceforth,  and  the  manufacturer  can 
only  be  known  when  the  key  is  available.  Thus  the  man¬ 
ufacturer  can  inspect  his  own  paint  without  knowing 
whose  paint,  whether  good  or  bad,  is  on  the  other  panels. 
An  inspection  can  be  made  by  the  manufacturer’s  agent 
at  any  time  and  be  can  see  for  himself  the  weathering  of 
his  product. 

The  paints  for  concrete  surfaces  are  tested  on  slabs  of 
mortar  li  x  12  in.  x  4  ft.,  which  are  made  in  the  propor¬ 
tion  of  one  part  of  cement  to  two  parts  of  sand.  This 
mixture  is  a  little  richer  than  the  mortar  used  in  most  of 
the  stucco  work,  but  it  has  been  deemed  advisable  to 
make  the  conditions  as  severe  as  possible.  The  slabs  are 
aged  for  28  days  in  the  air  and  then  the  paint  is  ap¬ 
plied  without  any  preparation  of  the  surface  except 
where  a  manufacturer  has  recommended  the  use  of  a 
.special  neutralized  agent.  An  area  of  one  square  foot 
is  allotted  to  each  paint  and  the  first  coat  is  spread  on 
the  surface.  After  48  hours  the  second  coat  is  applied  to 
one-half  of  the  surface,  thus  giving  a  strip  with  one 
and  two  coats.  After  the  second  coat  is  dry  the  slab 
is  put  on  the  roof  of  a  shed  adjacent  to  the  testing 
laboratory. 

This  shed  is  built  on  the  waterfront  and  is  exposed  to 


the  salt  air  as  well  as  the  .smoke  of  the  ferr>'boat.s.  The 
.slabs  are  placed  on  ea.sels  facing  the  .south  and  are  left 
there  until  the  paints  have  failed.  As  stated  intervals 
inspections  are  had  and  a  record  made  of  general  ap¬ 
pearance  and  susceptibility  to  chalking,  cracking  or 
peeling.  A  paint  is  said  to  have  failed  either  when  it 
develops  a  tendency  to  crack  or  peel — this  nature  of 
failure  having  been  found  to  be  one  of  the  worst  to 
remedy  when  the  structure  is  repainted — or  when  ex¬ 
cessive  chalking  appears.  The  latter  fault  is  not  con¬ 
sidered  as  serious  as  cracking  or  peeling,  but  it  is  noted 
and  the  paint  rated  accordingly. 

The  tests  on  concrete  paints  were  .started  in  1915,  at 
which  time  about  40  different  kinds  of  paints  were  ex¬ 
posed.  Since  that  time  about  25  more  have  been  added. 
The  last  inspection  of  the  slabs  .show  that  out  of  the 
65  so-called  special  paints  there  are  only  four  that  can 
be  classed  as  first-class  paints  on  concrete.  The  nature 
of  failures  has  varied  from  peeling  from  the  .slab  to  a 
disappearance  of  the  paint  due  to  exce.ssive  chalking. 

One  of  the  best  paints  is  made  up  of  two  coats,  the 
first  being  intended  not  only  to  neutralize  any  free  lime 
present  in  the  concrete  but  al.so  to  form  a  “tooth’’  with 
which  to  anchor  to  the  concrete  a  surface  to  which  the 
second  coat  can  be  bound.  The  second  coat  is  designed 
to  seal  the  first  coat  with  an  impervious  covering. 

The  paints  for  steel  surfaces  are  te.sted  on  steel  panels 
18  X  6  in.,  cut  from  ten-gage  metal.  The  metal  is  first 


ONE  SQUARE  FOOT  AI.I.OTEn  TO  EACH  CONCRETE  PAINT 

thoroughly  cleaned.  Then  a  coat  of  red  lead  is  put  on 
one  side  of  each  plate  followed  by  a  coat  of  graphite. 
This  is  allowed  to  dry  thoroughly  before  the  different 
paints  are  applied  to  the  cleaned  surface  on  the  other 
side.  The  paints  are  applied  in  two  coat  work,  48  hours 
being  allowed  for  the  first  coat  to  dry.  When  the  second 
coat  is  dr>'  they  are  placed  out  on  the  roof  on  easels. 
Steel  paint  tests  were  started  in  1917  with  about  60  dif¬ 
ferent  kinds  ranging  from  linseed  oil  paints  to  tar  and 
asphaltic  compounds.  Besides  the  steel  paints  submitted 
by  manufacturers  some  substitutes  for  linseed  oil  were 
tested  out,  using  red  lead  for  the  pigment.  An  inspec¬ 
tion  at  the  end  of  two  months  showed  one  or  two  of  the 
paints  rusting  badly  and  an  inspection  at  the  end  of  a 
year  shows  about  sixteen  of  them  to  be  absolute  fail¬ 
ures.  ^ 

When  paints  for  either  concrete  or  steel  are  offered 
for  test,  samples  are  preserved  and  if  the  weathering 
qualities  are  approved  the  .samples  are  analyzed.  Thus 
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P.  E.  Stevens,  president,  states  that  where  the  publii 
service  activities  may  not  be  more  than  in  past  year 
there  is  this  significant  difference:  in  former  years  it 
was  necessary  to  seek  an  opportunity;  now  the  organ¬ 
ization  is  sought  out  frequently  and  advice  and  influence 
asked  for. 


Will  Military  Work  Bring  Chicago 
Engineers  Together? 

An  extraordinary  effort  is  being  made  in  Chicago 
to  bring  the  numerous  engineering  societies  together 
for  war  work.  The  Western  Society  of  Engineers 
is  the  leader  in  the  movement,  through  its  mili¬ 
tary  committee  headed  by  Frederick  K.  Copeland,  presi¬ 
dent  of  the  Sullivan  Machinery  Co.  Aside  from  the  14 
branches  of  the  national  organizations  there  are  5  na¬ 
tional  and  11  local  societies  Which  can  function,  it  is 
believed,  for  such  matters  as  the  coming  Liberty  Loan, 
much  better  if  all  organizations  are  coordinated.  Pos¬ 
sibly  from  this  may  grow  an  acquaintance  which  will 
break  down  the  barriers  of  reserve,  suspicion,  or  what 
not,  that  keeps  this  multiplicity  of  organization  on 
which  the  lay-public  looks,  if  ^t  looks  at  all,  with  indif¬ 
ference  becau.se  of  the  small  non-unified  units. 

The  Western  Society  is  launching  a  formidable  drive 
for  members.  It  now  is  in  the  stage  of  seeking  the 
names  of  prospects  to  whom  it  may  .send  engraved  in¬ 
vitations  to  attend  meetings  in  which  the  prospect  is 
specially  interested.  A  booklet  giving  the  reasons  for 
joining  the  society,  made  up  in  attractive  form,  and  an 
invitation  to  join,  will  be  sent  at  a  later  date.  Further 
follow-up  literature  will  be  sent,  making  four  announce¬ 
ment  cards  of  meetings  in  all.  ’  Other  details  of  the  cam¬ 
paign  have  been  worked  out  in  advance,  and  special  at¬ 
tention  has  been  given  by  the  program  committee  to 
make  the  meetings  valuable.  As  an  example,  the  sub¬ 
jects  Mar.  19.  the  week  during  which  the  American  Rail¬ 
way  Engineering  Association  was  in  session,  were  on 
“Meeting  the  Material  Situation,”  and  “What  the  En¬ 
gineer  Can  Expect  from  Industries  Supplying  the  Basic 
Engineering  Materials.”  F.  J.  Llewellyn  of  the  Ameri¬ 
can  Bridge  Co.  spoke  for  the  steel  plants,  Herman  Von 
Schrenck,  consulting  engineer,  for  the  lumber  industrj’ 
and  B.  F.  Affleck,  president  of  the  Portland  Cement  As¬ 
sociation,  for  concrete. 

More  and  more  engineering  society  officers  are  find¬ 
ing  it  essential  to  keep  all  members  in  touch  with  what 
is  going  on.  The  Illinois  Society  of  Engineers  has  re¬ 
cently  put  out  its  latest  one-sheet  bulletin  analyzing  the 
annual  meeting  and  telling  what  was  done  there.  The 
bulletin  of  the  Affiliated  Engineering  Societies  of  Min- 
ne.sota  now  runs  to  70  pages  and  shows  very  clearly  the 
benefits  of  cooperation  of  local  societies.  The  newly- 
formed  Association  of  Ohio  Engineering  Societies  has 
started  out  with  a  four-page  sheet  giving  the  minutes  of 
the  first  meeting.  The  Oregon  Society  of  Engineers 
gets  out  a  12-page  bulletin  occasionally.  Its  aim  is  to 
provide  a  medium  by  which  the  secretary  may  discuss 
society  matters  with  the  members. 

A  series  of  educational  lectures  has  been  given  in 
Portland,  under  the  auspices  of  the  Oregon  Engineering 
Society,  by  the  extension  department  of  the  Oregon 
Agricultural  College.  Three  subjects  were  taken  up. 
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when  an  order  is  placed  for  paint,  .samples  are  taken 
at  random  on  the  job  and  the  analysis  of  the.se  mu.st 
agree  with  that  in  the  laboratory  record  before  the 
paint  is  accepted. 

This  method  of  testing  has  worked  out  very'  .satis¬ 
factorily'  for  both  the  manufacturer  and  the  engineer  in 
charge.  In  some  ca.ses  the  manufacturer  has  .seen  the 
faults  in  his  paint  and  has  tried  to  remedy  them.  Mean¬ 
time  the  engineer  has  avoided  the  acceptance  of  in¬ 
ferior  paints  and  charges  of  unfairness  or  di.scrimina- 
tion. 

The  work  is  under  the  direction  of  F.  G.  White,  chief 
engineer  of  the  harlwr  commi.ssion,  and  the  testing 
laboratory'  is  under  the  direction  of  A.  A.  M.  Rus.sell, 
te.sting  engineer  of  the  harbor  commission. 


Society  Service 


A  Section  Dealing  ivith 
the  Result n  of  Teamivork  by  Technical  Men 


St.  Paul  Engineers  Urge  Better  Car  Service 

Street  car  service  fluctuating  to  meet  the  traffic 
rather  than  a  fixed  .schedule,  is  propo.sed  by  the  St. 
Paul  Engineers’  Society  to  the  city  officials  as  the  cri¬ 
terion  in  framing  an  ordinance  calling  for  better  serv¬ 
ice.  An  ordinance  is  under  consideration  providing  for 
fixed  .schedules  and  the  public  affairs  committee  of  the 
.society  has  taken  an  active  part  in  the  public  hearings. 
It  has  al.so  conferred  with  the  chief  engineer  and  gen¬ 
eral  manager  of  the  company  in  regard  to  the  proposed 
methods  for  regulating  the  service.  As  a  result  it  has 
agreed  that  the  ordinance  finally  adopted  should  be 
based  upon  a  .scientific  study  of  traffic  requirements  and 
should  be  so  framed  as  to  permit  of  flexibility  in  opera¬ 
tion.  Part  of  the  committee’s  recommendation  relat¬ 
ing  to  a  maximum  limit  for  the  maximum  average  load 
during  the  rush  hours  has  been  embodied  in  a  measure 
introduced,  approved  and  laid  over  for  final  action. 

A  building  code  committee  in  cooperation  with  other 
organizations  is  well  on  the  way  tow'ard  realizing  its 
effort  of  obtaining  an  expert,  experienced  in  engi¬ 
neering,  building  construction  and  specification  writing 
to  rewrite  and  edit  a  building  code  for  St.  Paul. 
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one  per  month  from  October  to  May.  The  society  col¬ 
lected  $3  per  capita  for  the  course  and  the  college  al¬ 
lowed  credits  leadinR  to  a  professional  deprree. 

The  Western  Society  of  Engineers  has  found  the 
course  on  aviation,  given  under  its  auspices  by  the 
Lewis  Institute  branch,  well  attended,  particularly  by 
young  men  about  to  enter  the  service  with  the  Signal 
Corps. 


Letters  to  the  Editor 

Comment  on  Matters  of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


How  Can  Efficient  ** Engineering  Cooperation*’ 
Be  Secured? 

Sir — In  Engineering  News-Record  of  Mar.  7  there 
was  printed  the  address  of  C.  E.  Drayer  before  the 
Minne.sota  Joint  Engineering  Board,  in  which  he  crit¬ 
icised  the  Engineering  Council  for  not  admitting  to 
its  membership  representatives  from  the  various  local 
engineering  societies,  and  declared  that  the  Council  had 
failed  to  accomplish  what  the  profession  expected,  and 
urged  the  federation  of  the  various  local  engineering 
societies  on  the  plan  of  the  United  States  Chamber  of 
Commerce. 

The  questions  raised  by  Mr.  Drayer’s  paper  are  of 
general  interest  and  what  he  says  deserves  attention 
because  of  the  fine  work  he  has  done  in  building  up  the 
Cleveland  Engineering  Society  and  in  stimulating  the 
development  of  local  engineering  organizations  gen¬ 
erally. 

In  considering  these  questions,  however,  let  us  remem¬ 
ber  that  it  is  the  engineer’s  duty  to  observe  in  all  his 
work  the  principles  of  efficiency.  Engineers  have  led 
in  developing  the  science  of  organization,  and  there  is 
every  reason  why  they  should  apply  the  principles  of 
that  science  in  planning  their  own  professional  organ¬ 
izations. 

Let  us  clearly  understand  at  the  outset  just  what  is 
meant  by  the  terms  “federation”  and  “cooperation”  and 
“engineering  unity,”  of  which  so  much  has  been  heard. 
They  do  not  mean  consolidation,  of  course.  No  one 
seriously  advocates  the  merging  of  the  identity  of  the 
.several  societies,  either  the  local  clubs  or  the  national 
organizations  which  cover  specific  branches  of  the  pro- 
fe.ssion.  What  these  terms  mean,  and  all  they  mean,  is 
that  when  certain  matters  arise  on  which  it  is  desir¬ 
able  that  the  profession  should  act  as  a  unit,  there 
should  be  an  organization  ready  to  take  such  action. 

The  much  talked  of  “engineering  unity,”  then,  means 
only  this  and  nothing  more.  No  federation  or  consoli¬ 
dation  of  either  local  or  national  engineering  societies 
could  possibly  hope  to  accomplish  better  work  in  either 
the  social  or  the  technical  field  than  the  individual  so¬ 
cieties  now  are  doing.  It  is  well  to  clearly  understand 
this  in  order  not  to  expect  too  large  results  from  any  co¬ 
operative  movement  of  engineering  societies  however 
organized. 

It  happens  that  the  writer  has  been  familiar  with  sev¬ 
eral  of  the  attempts  that  have  been  made  to  create  an 


organization  which  could  bring  about  “engineering 
unity”  as  above  defined. 

The  first  important  effort  of  this  sort  was  the  joint 
conference  committee  of  the  national  engineering  so¬ 
cieties.  This  was  organized  half  a  dozen  years  or  more 
ago  with  representative.s  appointed  by  half  a  dozen  of 
the  principal  national  engineering  .societies.  Soon  after 
its  formation  it  succeeded  in  accomplishing  one  or  two 
specific  tasks,  such  as  the  creation  of  the  organization 
to  underwrite  the  Engineering  Congress  of  1915  in  con¬ 
nection  with  the  Panama  Pacific  Exposition.  This  com¬ 
mittee  had  no  power,  however,  to  do  an^Mhing  except  by 
first  planning  out  a  cour.se  of  procedure  and  submitting 
it  to  each  of  the  societies  represented  on  the  committee 
for  formal  approval  before  any  action  could  be  taken. 
It  was  impossible  to  accomplish  an.vthing  of  moment 
under  such  a  scheme,  and  after  trying  unsucce.ssfully  to 
obtain  authority  to  do  efficient  work  the  committee  be¬ 
came  inactive. 

Within  the  past  two  years  several  independent  plans 
to  create  an  efficient  organization  for  “engineering 
unity”  have  been  agitated,  but  nothing  practical  was  ac- 
compIi.shed  until  the  formation  last  summer  of  the 
Engineering  Council.  This  is  now  made  up  of  repre¬ 
sentatives  elected  by  the  governing  bodies  of  each  of 
the  four  national  engineering  societies,  and  provision 
has  recently  bqen  made  for  the  admission  of  repre.senta- 
tives  of  other  engineering  societies. 

Whether  its  existence  is  justified  by  what  it  has  done 
in  the  few  months  since  its  organization  is  a  matter  on 
which  opinions  may  differ.  Very  possibly  Mr.  Drayer’s 
adverse  opinion  may  be  due  to  a  failure  to  understand 
the  difficulties  of  organizing  any  such  movement  in  a 
way  to  secure  efficient  action. 

It  is  not  proposed  to  discuss  here  the  specific  achieve¬ 
ments  of  the  council,  but  the  pertinent  question  raised 
by  Mr.  Drayer’s  article  as  to  what  form  of  cooperation 
between  engineering  societies  should  be  put  into  effect 
to  secure  efficient  work. 

Suppose  that  Mr.  Drayer’s  proposition  were  carried 
into  effect,  and  20  to  50  local  engineering  societies  were 
to  elect  representatives  either  to  the  Engineering  Coun¬ 
cil  or  to  an  independent  federation  or  “parliament”  of 
such  societies.  Could  such  an  organization  do  active, 
efficient  work  for  the  profession? 

Or  again,  take  Mr.  Drayer’s  other  scheme,  a  federa¬ 
tion  along  the  lines  of  the  United  States  Chamber  of 
Commerce,  where  any  proposed  action  would  first  have 
to  be  formulated  by  a  committee  and  then  balloted  on  by 
each  of  the  local  societies. 

Imagine  one  of  those  organizations  asked  to  deal  with 
such  questions  as  are  now  coming  before  the  Engineer¬ 
ing  Council,  like  the  one  recently  acted  on  where  an 
appeal  was  made  by  an  engineer  that  the  council  should 
endeavor  to  secure  from  the  Federal  railway  adminis¬ 
tration  an  increase  of  pay  for  the  professional  engineers 
engaged  in  railway  service.  The  matter  was  referred  to 
the  committee  on  public  affairs,  and  by  that  committee, 
the  executive  committee  and  the  council’s  secretary, 
arrangements  were  made  to  have  the  case  effectively  pre¬ 
sented  on  behalf  of  the  railway  engineers  before  the 
Railway  Wage  Commission  at  its  recent  sessions  in 
Washington.  If  it  had  been  necessary  to  send  out  a 
ballot  to  a  list  of  societies,  or  even  to  a  list  of  council 
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out  during  the  winter."  In  the  second  requirement  in¬ 
stead  of  saying:  “The  base  should  be  constructed  so 
that  any  leakage  through  the  shoulders  or  through 
cracks  in  the  pavement  can  drain  into  the  ditches  at 
once,”  I  would  say,  the  base  should  be  so  constructed 
that  any  leakage  through  the  shoulder  or  through  cracks 
in  the  pavement  will  be  reduced  to  a  minimum.  For 
the  third  requirement,  providing  for  a  sub-base,  I  would 


members  scattered  in  all  parts  of  the  country,  before  a 
decision  could  have  l>een  reached,  and  action  taken  it 
would  have  been  impossible  to  have  obtained  authority 
to  act  in  time  to  do  any  good. 

The  above  illu.stration  is  not  exceptional,  but  typical, 
of  matters  which  come  before  the  council.  To  put  the 
matter  concisely  in  another  way:  If  engineers  want  to 
have  things  done  in  which  the  profession  as  a  whole  is 
deeply  interested  they  must  provide  an  organization 
efficient  enough  to  do  the  job,  or  nothing  but  talk  will 
re.HuIt.  If  any  other  organization  can  be  planned  out 
and  brought  into  being  w'hich  will  be  more  effective  than 
the  Engineering  Council,  by  all  means  let  it  be  done.  ^ 

When  the  thing  is  demon.strated  the  engineers,  who  as  *  * 
members  of  the  council  are  giving  their  time  for  the 
general  benefit  of  the  profession,  will  gladly  relinquish 
their  task  to  others. 

But  let  those  who  work  on  any  such  plans,  as  well  as 
those  who  judge  the  work  of  the  Engineering  Council, 
keep  clearly  in  mind  the  necessary  difficulties  and  limi¬ 
tations  of  any  such  organization.  The  larger  the  mem- 
l)ership  of  a  committee  or  board  or  council  or  any  other 
delil>erative  body  and  the  more  diverse  and  scattered  the 
elements  repre.sented  in  it,  the  greater  the  amount  of 
compromi.se  and  delay  and  uncertainty  which  will  attend 
its  action. 

Tho.se  who  are  familiar  with  the  amount  of  work,  dis¬ 
cussion  and  compromi.se  which  was  necessary  to  bring  preferable  to  that  proposed  by  Mr.  Harrison,  in  that  it  is 
the  Engineering  Council  into  being  can  appreciate  its  not  only  cheaper  but  more  effective  in  preventing  heav- 
importance  to  the  profession  if  anything  practical  and  ing.  Of  course  there  can  be  no  standard  design  in  work 
successful  in  the  way  of  united  action  for  the  benefit  of  of  this  kind;  each  case  must  be  treated  in  accordance 
the  profession  as  a  whole  is  to  be  achieved.  with  local  soil  and  climatic  conditions.  The  problem  is 

New  York  City.  Charles  Whiting  Baker.  to  thoroughly  understand  the  disease  and  then  apply  the 

_  remedies.  In  placing  tile  drain  the  character  of  the 

1:1  A  *  t» _ _ 4„  soil,  the  amount  of  water  to  be  taken  care  of  and  the 

Frost  Action  on  Rigid  Pavements  „ 

Sir— In  regard  to  the  heaving  of  concrete  pavements  a  general  principle  I  would  never  put  a  drain  under  the 
as  de.scribed  by  J.  L.  Harrison  in  the  Engineering  News-  pavement.  A  great  many  defects  can  be  traced  to  this 
Record,  p.  418,  Feb.  28,  I  am  in  general  agreement  as  to  practice.  The  sub-grade  should  be  as  uniform  and  solid 
the  cause  of  this  trouble,  although  I  think  he  places  a  as  possible  and  this  can  never  be  accomplished  where  a 
little  too  much  emphasis  on  alternate  thawing  and  freez-  great  deal  of  ditching  is  required.  John  Wilson, 
ing.  In  most  cases  I  have  noted  this  heaving  to  be  stead-  Duluth,  Minn.  Consulting  Engineer. 
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The  advantages  which  the  advocates  of  the  method 
claim  for  it  are: 

1.  There  is  less  chance  for  error  in  recording  the 
angles  than  when  deflection  angles  are  used,  for  in  this 
method  there  are  no  “left”  angles.  Also  the  error  intro¬ 
duced  in  plunging  the  telescope  is  eliminated. 

2.  A  sketch  is  not  necessary  to  show  which  way  the 
angle  was  read,  as  is  the  case  with  interior  or  exterior 
angles. 

3.  There  is  less  chance  for  error  if  all  angles  are  read 
in  one  direction  than  if  some  are  read  one  way  and 
others  in  the  opposite  direction,  as  the  enginer  ver>’ 
quickly  becomes  accustomed  to  reading  all  angles  one 
way  and  does  so  instinctively. 

4.  Unlike  the  azimuth  method,  the  angles  can  be 
doubled,  or  in  fact  repeated  as  often  as  desired,  which 
is  the  best  way  with  which  the  writer  is  familiar  of 
checking  work  in  the  field. 

5.  The  angles  may  be  very  easily  transformed  into 
deflection  angles  if  desired  for  plotting,  by  one  simple 
mental  subtraction,  as  follows: 

If  the  angle  to  the  right  is  more  than  180®, 
subtract  180®  from  the  angle,  and  the  result  will 
be  the  deflection  angle  to  the  right. 

If  the  angle  to  the  right  is  less  than  180®,  sub¬ 
tract  the  angle  from  180®,  and  the  result  will  be 
the  deflection  angle  to  the  left. 

6.  For  computing  azimuths  and  calculated  bearings, 
either  for  plotting  or  computation,  notes  of  angles  to 
the  right  may  be  reduced  much  more  easily  than  any 
other  form  of  notes,  as  they  can  be  computed  by  a 
process  involving  only  simple  addition  and  subtraction, 
and  a  simple  rule  may  be  written  which  will  cover  all 
cases, 


prove  of  interest  and  possibly  of  .some  value  to  your 
Eastern  readers  that  he  begs  the  indulgence  of  your 
columns.  H.  H.  Armsby. 

Instructor  in  Civil  Engineering,  University  of  Mis¬ 
souri. 

Rolla,  Mo. 


Some  Observations  on  EJfect  of  Frost 
in  Raising  Weight 

Sir — The  article  by  Profes.sor  Taber,  in  Engineering 
Seu's-Record,  Feb.  7,  1918,  p.  262,  on  the  action  of  frost 
in  the  ground  is  particularly  intere.sting  to  engineers 
doing  work  in  northern  climates.  It  is  ironical,  how¬ 
ever,  that  the  explanation  should  come  from  a  South¬ 
erner  who  has  to  wait  for  a  cold  night  to  make  ex¬ 
periments. 

The  writer  has  been  in  charge  of  work  in  northern 
New  York  where  the  thermometer  has  been  below  zero 


The  rule  is: 

To  the  last  azimuth  (that  of  the  line  coming 
up  to  the  station  occupied)  add  the  angle  to  the 
right,  subtract  180®,  and  the  result  is  the  new 
azimuth.  If  it  is  impossible  to  subtract  180°  as 
above,  add  it. 

This  rule  covers  all  cases,  and  is  very  simple  and  easy 
to  remember,  requiring  no  elaborate  sketches  to  deter¬ 
mine  the  new  bearing,  for  of  course  the  relation  between 
the  azimuth  and  the  bearing  of  a  line  is  too  simple  to 
need  comment.  It  therefore  does  away  with  what  is 
considered  by  most  engineers  a  bugbear  if  nothing 
worse — the  computation  of  calculated  bearings. 

The  second  sentence  of  the  rule  is  of  course  equivalent 
to  first  adding  360°  and  then  subtracting  the  180° 
as  before,  and  of  course  the  addition  of  360°  to  an 
azimuth  does  not  change  it.  Similarly,  another  sentence 
might  be  added  to  the  rule,  as  follows: 

If,  after  subtracting  the  180°  as  above,  the  re¬ 
mainder  is  larger  than  360°  subtract  360®. 

This  rule  should,  however,  be  self-evident,  as  of  course 
an  azimuth  of  390°  is  the  same  as  one  of  30°. 

This  method  of  surveying  is  applicable  to  any  sort  of 
surveying  with  which  the  writer  is  familiar,  and  indeed 
he  has  become  so  attached  to  it  that  he  uses  it  for  all 
his  surveying  work. 

From  his  observation  in  the  East  and  Middle  West, 
the  writer  believes  this  method  to  be  in  rather  general  the  rate  of  cooling, 
use  in  the  Western  states,  but  very  little  known  in  like  hair  cracks  a 
the  East,  and  it  is  in  the  hope  that  this  letter  may  they  would  be  as  la 
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In  very  dry  clay  iaolated  crystala  would  l)e  the  rule.  The 
lump  Hhown  in  this  picture  ia  about  6  in.  high  and 
ahoWH  a  total  of  ii  to  i  in.  of  ice. 

Experimenta  were  made  to  determine  how  much 
ahrinkuge  would  attend  the  extracting  of  water  from 
saturated  clay.  A  box  of  wet  clay  12  in.  square  and 
12  in.  deep  was  set  by  a  raidaUir  and  about  150  lb. 
weight  placed  on  top  of  it.  When  it  had  given  up  about 
10  lb.  of  water  less  than  in.  shrinkage  was  shown. 
A  smaller  sample  set  on  a  hot  stone  showed  an  increase 
in  volume,  but  this  was  probably  due  to  a  formation  of 
steam  and  the  baking  of  the  clay  while  thus  expanded. 
Of  course,  if  the  water  and  clay  could  be  separated  and 
the  clay  .still  occupy  the  same  space  the  ice  formed  of 
the  water  would  raise  any  superimposed  load. 

Professor  Talwr  has  pointed  out  the  fact  that  this 
separation  of  clay  and  water  df)es  occur;  the  writer’s 
ol).servations  verify  it.  It  is  not  only  on  the  surface 
that  the  ice  forms,  as  Professor  Taber’s  article  would 
indicate,  but  at  any  depth  where  the  heat  is  withdrawn 
to  such  an  extent  that  the  water  will  be  separated  from 
the  clay  to  form  cry.stuls.  It  is  a  question  of  the  affinity 
of  the  waiter  for  the  clay  versus  the  affinity  of  water  to 
itself  or  the  energy  of  separation  versus  the  energy  of 
crystallization.  A  crystal  once  formed  will  draw  other 
atoms  of  the  same  material  to  it.  It  will  continue  to 
draw  until  the  temperature  either  rises  above  the  criti¬ 
cal  point  or  until  the  critical  temperature  is  established 
at  a  neighboring  point.  When  the  latter  condition 
occurs  a  new  layer  of  ice  will  form.  Thus  we  see  a 
laminated  .structure  in  the  frozen  ground  with  varying 
thicknesses  of  ice  and  clay  dependent  on  the  rate  of 
penetration  and  the  quantity  of  moisture. 

A  coarse  sand  cushion  might  prevent  rising  where 
the  jienetration  of  frost  is  light,  but  it  would  seem  that 
only  a  deep  footing  could  be  relied  on  where  the  frost 
penetrates  to  such  a  depth  as  we  have  it  here. 

Watertown,  N.  Y.  Lkwis  B.  Wyckoff. 

Relief  Maps  Made  With  Nails,  Sawdust 
and  Plaster  Paris 

Sir — The  writer  has  often  found  it  worth  while,  in 
connection  with  engineering  te.stimony  in  court,  to  intro¬ 
duce  a  relief  model  of  the  locality  involved.  Such  a 
model  is  much  better  understood  by  the  average  jury — 
and  judge — than  a  contour  map.  Since  the  ordinarj' 
method  of  making  a  topographic  model,  by  cutting  out 
the  individual  contours  from  sheets  of  uniform  thick¬ 
ness  and  building  up,  is  quite  a  laborious  process,  and 
since  it  is  often  hard  to  obtain  sheets  of  proper  dimen¬ 
sions  and  workability,  the  writer  has  had  recourse  to 
the  following  method: 

Having  determined  the  size  of  the  model,  both  hori¬ 
zontal  and  vertical,  construct  a  box  of  soft  tongued  and 
grooved  wood,  with  walls  about  the  maximum  height  of 
the  model.  Lay  off  on  your  contour  map  a  set  of 
coiirdinates,  and  transfer  them  to  the  floor  of  the  box, 
extending  them  to  the  top  edge  of  the  sides.  Section 
and  subdivision  or  lot  and  block  lines  may  take  the  place 
coiirdinates.  Using  the  lowe.st  point  in  the  area  as 
a  base  elevation,  equivalent  to  the  floor  of  the  box,  take 
off  the  difference  of  elevation  to  each  intersection  point, 
retluce  to  inches  and  fractions  of  the  vertical  scale  and 
write  down  at  the  corresponding  point  on  the  box  floor. 


Then,  from  a  box  of  as.sorted  nails,  select  for  each 
point  a  nail  of  such  length  that,  when  driven  flrmly  inf(. 
the  bottom,  the  head  will  come  to  the  proper  height. 
Fill  the  box  with  fine  sawdust  so  that  the  nail-head.- 
project  slightly.  Sprinkle  the  sawdust  with  plaster  ot 
paris,  then  sprinkle  with  water.  Repeat  the  proces.^ 
until  the  nail  heads  are  covered.  The  pla.ster  harden.'^ 
rapidly,  and  a  firm  base  is  soon  obtained.  Make  a  thin 
mixture  of  plaster  and  water  and  smooth  over  the  model 
with  the  fingers.  When  dry,  paint  over  with  flat  white 
prepared  paint. 

Now  pick  up  the  coordinate  lines  from  the  edge  of  the 
box  and  extend  them  across  the  model,  transfer  with 
india  ink  and  water  colors  such  data  from  your  maps  as 
is  desirable,  letter,  tint  with  water  colors,  cover  with  a 
coat  of  white  shellac,  and  the  model  is  complete.  Some 
small  holes  bored  in  the  bottom  boards  will  take  off  the 
surplus  moi.sture. 

Where  extreme  accuracy  is  not  necessary  this  will  be 
found  a  quick  and  easy  method  of  producing  a  light  and 
serviceable  model.  W.  C.  Muldrow, 

Okanogan,  Wash.  City  Engineer. 

Use  of  the  Median  in  Rainfall 
Statistics  Advocated 

Sir — In  predicting  rainfall  the  writer  believes  that 
in.stead  of  using  average  monthly  figures  for  the  period 
being  studied  it  is  better  to  obtain  the  median  precipita¬ 
tion  for  each  month  and  to  total  the  medians  for  all  the 
months  to  obtain  the  more  probable  annual  average.  A 
similar  method  is  frequently  used  in  analyzing  run-off 
data.  By  median  is  meant  precipitation  than  which  there 
are  as  many  occurrences  greater  as  there  are  less. 

By  using  the  median,  the  indicated  average  annual 
precipitation  will  be  reduced  in  many  instances  from  8^^ 
to  16%  from  the  results  obtained  by  the  ordinary  aver¬ 
age  method.  For  example,  the  median  precipitation  at 
Boston  deduced  from  records  published  a  short  time  ago 
in  the  Journal  of  the  New  England  Water-Works  Asso¬ 
ciation  becomes  42.01  instead  of  46.46  in.,  a  reduction 
of  the  average  given  of  about  8%. 

The  writer  is  of  the  opinion  that  both  the  arithmetical 
monthly  average  and  the  monthly  median  should  be 
given  in  all  basic  tables  where  the  data  are  complete 
enough  to  warrant  it,  and  the  annual  totals  given  in 
both  cases. 

The  writer  would  like  to  call  this  to  the  attention  of 
your  readers  for  purposes  of  discussion. 

Boston.  Dana  M.  Wood. 

Relining  Railroad  Curves 

Sir — In  reading  my  letter,  published  in  your  issue  of 
Mar.  14,  in  regard  to  relining  railroad  curves,  I  find 
that  I  have  made  the  following  mistake:  In  the  para¬ 
graph  beginning  “In  the  cast  of  long  curves,’’  the  sen¬ 
tence,  “The  distance  DC,  CG,  HC  and  HM  can  readily 
be  calculated,  M  located,  and  HM  measured,”  should 
read,  “The  distances  DC,  CG,  HC  and  HE  (or  HF) 
can,”  etc.  G.  F.  ScHLESiNGER. 

Assistant  Professor  of  Civil  Engineering,  Ohio  State 
University. 

Columbus. 


Hints  for  the  Contractor 


Three  Types  of  Plank  Motor-Truck  Roads 
Wwk  Well  in  Logging 

A  KIND  of  motor-truck  road  used  by  contractors,  no¬ 
tably  on  the  Cleveland  subway  cut,  has  been  de¬ 
veloped  successfully  for  heavy  loads  on  forest  soil  in  log- 
ging  work.  Three  types  of  roads  have  been  employed. 
Increa.se  in  the  size  of  loads  of  logs  which  can  be  hauled 
by  motor  trucks  over  those  formerly  hauled  by  team  has 


FORE  AND  AF^T  PLANK  RO.VD  LAID  ON  CORDITROT 

caused  the  development,  roads  of  greater  bearing  power 
being  secured  with  three  types  used  extensively  on  the 
west  coast,  which  are  described  in  the  American  Lum¬ 
berman. 

The  fore-and-aft  road  is  one  where  the  planks  or  logs 
i»re  laid  longitudinally.  When  logs  are  used,  small  trees 
12  to  14  in.  in  diameter  are  selected  and  smoothed  with 
an  axe  on  two  sides.  This  gives  a  bearing  of  24  to  30 
in.  These  logs  are  laid  in  pairs,  with  broken  joints, 
and  a  cross-tie  is  laid  under  each  joint.  Frequently  the 
logs  are  partially  buried  beneath  the  surface  to  make 
them  secure  and  prevent  slipping.  In  a  clay  formation 
the  logs  are  sometimes  set  flush  with  the  surface  and 
.scored  deeply  so  that  greater  traction  may  be  secured. 
On  steep  grades  they  usually  are  scored.  Where  de¬ 
sired  planks  may  be  substituted  for  the  logs  and  treated 
in  the  same  manner. 

A  second  type  is  known  as  the  plank  road.  In  this 
case  the  roadbed  is  roughly  graded  and  stringers  3  or  4 
in.  in  diameter  are  laid,  having  their  tops  flush  with 


the  surface  of  the  ground.  The  planks  are  then  laid 
crosswise.  Planks  of  any  desireil  thickness  may  be 
u.sed,  but  ordinarily  the  thickne.ss  runs  from  3  to  4 
inches. 

The  third  type  of  road  is  known  as  the  puncheon  or 
corduroy  fore-and  aft  road.  In  construction,  it  is  not 
unlike  the  famous  corduroy  road  of  history.  Small 
logs  and  limbs  are  trimmed  to  proper  length  and  laid 
on  the  ground,  frequently  being  set  flush  with  the 
ground  or  even  having  a  little  dirt  spread  over  the  sur¬ 
face.  On  top  of  these  are  laid  heavy  planks  generally 
4  in.  thick  and  from  12  to  20  in.  wide.  Roads  of  this 
character  give  the  truck  wheels  excellent  bearing  sur¬ 
face. 

The  5-ton  truck  in  the  illustration,  being  loaded  with 
spruce  for  airplane  construction,  is  at  the  end  of  a  com¬ 
mon  fore-and-aft  road.  It  belongs  to  A.  H.  Mayo, 
Enumclaw,  Wash.,  and  makes  six  trips  a  day  over  a  4i- 
mile  haul  from  the  woods  to  the  railroad.  The  owner 
states  that  he  can  start  a  4000-ft.  load  up  a  22%  grade 
easier  than  he  can  an  ordinary  touring  car. 

Logging  roads  of  the  character  de.scribed  have  only 
been  in  u.se  from  tw'o  to  three  years  so  that  it  is  im¬ 
possible  to  tell  how  long  they  will  last.  Where  heavy 
logs  are  employed  in  building  fore-and-aft  roads  it  has 
been  found,  however,  that  there  is  little  upkeep  cost, 
while  on  the  puncheon  or  corduroy  and  plank  roads  the 
upkeep  is  purely  nominal.  In  the  vicinity  of  Seattle  the 
average  fore-and-aft  road  has  cost  about  $2000  a  mile 
to  build.  The  corduroy  or  puncheon  fore-and-aft  road 
costs  from  $2000  to  $2500  per  mile,  while  the  straight 
plank  road  in  some  cases  has  cost  as  much  as  $3000  a 
mile.  Costs  in  such  cases,  of  course,  depend  entirely 
on  the  price  of  planks  used  or  on  the  price  of  logs  or 
stumpage. 

Various  means  are  used  to  turn  the  trucks  and  trail¬ 
ers,  one  of  the  most  successful  of  which  is  a  motor 
truck  turntable,  easily  constructed  of  timbers  and 
planks. 

Short  Open  Cut  For  Starting  Tunnel 
Better  Than  Shaft 

CONGESTION  at  the  bottom  of  the  shaft  at  the 
start  of  the  headings  is  being  eliminated  out  on 
the  Evanston  Intercepting  Sewer  by  Dan  O’Connor, 
superintendent  for  the  contractors,  the  Nash-Dowdle 
Co.,  by  building  a  short  section  of  the  work  in  open  cut 
at  each  shaft.  As  the  cover  is  shallow  this  entails  but 
little  extra  excavation  and  sheeting.  Its  advantage 
comes  in  the  ability  to  erect  hoist  and  pumps  before 
starting  headings  and  in  the  ease  with  which  the  tun¬ 
nel  headings  are  started.  The  track  is  laid  in  the  bottom 
of  the  finished  section  of  concrete  sewer  in  the  open  cut 
and  is  ready  to  hold  cars  while  t^ie  work  is  started. 
There  is  room  in  the  pipe  for  the  extra  tools  and  plank¬ 
ing,  etc.,  which  are  required  for  the  work.  If  this 
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were  not  the  case  the  car  would  have  to  .stand  on  the 
cajte  and  there  would  be  no  room  at  all  for  the  tools. 

By  usinjf  the  poling  method  of  starting  the  first  head¬ 
ings,  the  concrete  in  place  serving  as  a  guide  for  the 
poling  boards,  a  great  deal  of  difficulty  is  avoided  in 
this  part  of  the  work.  The  shallow  cover  would  be 
likely  to  cave  and  keep  caving  as  each  successive  cut 
were  made.  The  poling  boards  keep  any  cave  from 
starting. 

Another  advantage  is  that  the  hoist  may  be  erected 
and  ready  when  the  time  comes  to  dig  the  first  head¬ 
ing.  Starting  from  a  shaft  the  first  headings  would 
have  to  be  scaffolded  out. 

Grouted  Gutter  Is  Easily  Finished 
with  Small  Gang 

By  E.  Earl  Glass 

Monrovia.  Calif. 

The  crew  necessary  for  a  small  grout  mixer,  with 
two  men  on  the  finishing,  built  a  mile  of  concrete 
gutter  in  Los  Angeles  County  recently  by  pouring  the 
grout  over  broken  stone  laid  to  the  section  of  the  gutter, 
tamping  it  with  a  wood  tamper  and  finishing  it  with  a 
•treet  broom. 

The  gutter  protected  the  side  slopes  of  the  approach 
to  the  Bassett  bridge,  which  was  being  paved  with  bi¬ 
tuminous  macadam  on  top  of  the  original  granite  base, 
left  since  the  completion  of  the  bridge  for  final  settle¬ 
ment  of  the  sand  fill.  The  gutter  grade  was  shaped 
with  shovels  and  a  4-in.  layer  of  broken  stone  ranging 
from  t-in.  to  3-in.  in  size  tamped  to  the  proper  section. 
A  mixer  crew'  followed  this  work  with  a  small  machine 
making  1 :  3  mortar  which  was  shoveled  on  the  broken 


stone,  tamped  with  a  12-in.  length  of  2  x  4  attached  to 
a  vertical  handle,  and  finished  with  the  broom.  The 
method  reduced  the  handling  of  the  materials,  as  the 
stone  did  not  pass  through  the  mixer,  and  of  course 
effected  great  saving  over  the  usual  way  of  constructing 
a  concrete  gutter. 

Saddle  Supports  Hose  in  Crusher  Plant 

By  L.  V.  Lauther 

New  York  City. 

Every  one  has  seen  a  hose  tied  up  with  strir^  where 
its  weight  drags  on  a  spud  coupled  to  a  horizontal 
pipe  at  some  distance  from  the  floor.  Sometimes  more 
pains  are  taken,  as  in  a  stone  crushing  plant  where 
the  writer  rigged  up  the  counterweighted  saddle  shown 
in  the  sketch.  It  was  easily  made  of  four  pieces  of 
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wood,  a  strip  of  galvanized  sheet  iron,  a  4-part  sling  of 
sash  cord  and  small  scrap  casting  for  counterweight. 
The  curve  was  made  somewhat  flatter  than  the  curve 
the  hose  took  in  filling  with  water,  to  prevent  kink¬ 


ing.  Several  lengths  of  hose  broke  before  the  saddle  was 
put  in,  after  which,  of  course,  the  trouble  ceased. 


First  Estimate  of  1917  Lumber  Cut 
Lumber  production  in  the  United  States  of  39,200,- 
000,000  ft.  in  1917,  or  a  decrease  of  2  per  cent,  as  com¬ 
pared  with  the  cut  of  1916,  is  the  estimate  made  by  the 
Forest  Service  based  on  incomplete  reports  received  up 
to  Feb.  26.  About  one-half  of  the  34,000  mills  listed 
by  the  Forest  Service  and  the  National  Lumber  Manu¬ 
facturers  Association  had  at  that  time  made  reports. 
Because  of  the  need  for  an  accurate  census  caused  by 
country’s  wartime  demands  for  lumber,  officials  in 
charge  of  the  work  are  urging  delinquent  mills  to  report 
as  soon  as  possible.  The  estimate  is  based  upon  the 
reported  cut  of  845  sawmills,  each  of  which  cut  6,000,- 
000  ft.  or  more  of  lumber  in  either  1917  or  the  preceding 
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Part  of  Calaveras  Earth  Dam 
Slips  Into  Reservoir 

Serious  Accident  to  the  Highest  Struc¬ 
ture  of  Its  Type  in  the  World. 

Large  Section  Slides 

As  this  issue  goes  to  press  word  has 
been  received  that  a  bad  break  has 
occurred  in  the  Calaveras  Dam  near 
San  Francisco,  Calif.  According  to 
this  report,  which  will  be  amplified  in 
next  week’s  issue,  a  large  part  of  the 
upstream  section  of  the-  dam  slid  out 
into  the  reservoir. 

The  Calaveras  Dam,  building  about 
36  miles  southeast  of  San  Francisco, 
is  to  be  the  highest  earth  dam  in  the 
world.  It  will  be  240  ft.  high,  1312 
ft.  wide  at  the  base,  25  ft.  wide  at  the 
crest  and  1260  ft.  long  along  the  crest. 
It  is  being  built  by  the  hydraulic  fill 
method,  with  no  core,  but  with  special 
effort  to  concentrate  extra  fine  clay  in 
the  middle  of  the  dam  section.  When 
completed  it  will  hold  back  a  reservoir 
of  55,000,000,000  gal.  for  the  Spring 
Valley  Water  Co.,  San  Francised. 
Work  was  started  early  in  the  sum¬ 
mer  of  1914  and  the  dam  had  appar¬ 
ently  reached  a  height  of  approxi¬ 
mately  190  feet. 

The  report  received  states  that  on 
Sunday  morning.  Mar.  24,  the  central 
section  of  the  upper  part  of  the  up¬ 
stream  side  of  the  dam  and  a  large 
part  of  the  clay  core  back  of  it  slid 
into  the  reservoir.  The  section  that 
moved  was  about  700  ft.  long  and  is 
roughly  estimated  at  800,000  cu.yd.,  or 
approximately  one-third  of  the  volume 
of  the  dam.  There  was  55  ft.  of  water 
in  the  reservoir  above  the  dam  at  the 
time  and  the  central  pool  stood  100  ft. 
higher  and  about  40  ft.  below  the  top 
of  the  dam.  The  movement  was  very 
rapid,  taking  place  in  about  five  min¬ 
utes.  No  one  was  on  the  dam  at  the 
time  and  there  was  no  loss  of  life  or 
damage  of  any  kind  beyond  the  loss 
of  the  work,  which  included  a  rein- 
forced-concrete  outlet  tower  thrown 
down  in  the  slip.  The  water  back  of 
the  dam  was  not  lost. 


Will  Resume  Work  on  Flood 
Control  Project  at  Mill  Creek 

The  Federal  Bureau  of  Housing  has 
reported  that  the  early  completion  of 
the  Mill  Creek  flood  control  project  at 
Erie,  Penn.,  is  necessary  as  a  war 
measure.  Work  is  soon  to  begin  on 
the  completion  of  this  project.  Fol¬ 
lowing  the  failure  of  the  contractors 
on  this  work  in  November,  1917,  con¬ 
struction  stopped  and  has  not  been 
resumed.  Local  objections  to  construc¬ 
tion  have  been  withdrawn. 


Thomas  Riggs,  Jr.,  Engineer, 
Nominated  for  Governor 
of  Alaska  by  President 


THOMAS  RIGOS,  JR 

Thomas  Riggs,  Jr.,  nominated  by 
President  Wilson  as  Governor  of 
Alaska  Territory,  has  been  a  member 
of  the  Alaskan  Railroad  Commission 
since  May  6,  1914.  He  was  born  Oct. 
17,  1873,  in  Howard  County,  Mary¬ 
land,  and  was  educated  at  the  Emerson 
Institute,  Washington,  D.  C.,  1883-1890, 
and  at  the  School  of  Science,  Prince¬ 
ton,  N.  J.,  1890-1893. 

He  had  had  experience  in  mine  sur¬ 
veying  and  land  surveying  before  being 
employed  on  the  Alaska  Boundary  Sur¬ 
vey.  He  passed  a  civil  service  examina¬ 
tion  and  was  appointed  July  20,  1906, 
as  a  topographic  aid  in  the  U.  S.  Geo¬ 
logical  Survey,  which  appointment  was 
made  permanent  on  Oct.  6,  1907,  but 
he  did  not  serve  under  that  appoint¬ 
ment.  He  was  appointed  assistant  sur¬ 
veyor  on  the  Alaska  Boundary  Survey 
under  the  State  Department  (of  which 
the  Superintendent  of  the  Coast  and 
Geodetic  Survey  is  Commissioner)  Mar. 
30,  1906,  and  was  employed  on  that 
duty  continuously  until  his  appoint¬ 
ment  as  a  member  of  the  commission. 
On  Feb.  27,  1911,  Mr.  Riggs  was  pro¬ 
moted  to  the  position  of  engineer  to 
the  Alaska  Boundary  Commission. 

During  his  term  of  service  in  Alaska 
the  141st  meridian  boundary  was  sur¬ 
veyed  and  marked  from  the  shores  of 
the  Arctic  to  Mt.  St.  Elias,  a  work  in¬ 
volving  great  hardships  and  consider¬ 
able  danger.  He  was  the  first  to  use 
horses  for  transportation  north  of  the 


Porcupine  River  and  their  appearance 
caused  great  astonishment  among  the 
Indian  and  Eskimo  inhabitants  of  the 
legion. 

In  1911-1912  an  epidemic  of  small¬ 
pox  broke  out  among  the  Indians  on 
the  Porcupine  River.  It  was  handled 
so  successfully  by  Mr.  Riggs,  with  the 
assistance  of  the  Canadian  and  U.  S. 
authorities,  that  only  one  death  oc¬ 
curred. 

Mr.  Riggs  was  married  in  1913  to 
Miss  Renee  Coudert,  daughter  of  the 
late  Frederic  R.  Coudert  of  New  York, 
who  was  commissioner  for  the  United 
States  on  the  Bering  Sea  arbitration. 
Mr.  Riggs  became  an  associate  mem¬ 
ber  of  the  American  Society  of  Civil 
Engineers  in  1909  and  a  member  in 
1915. 


Attempt  to  Register  Opinion  of 
All  Engineers  in  Referendum 

letter  Ballot  of  .American  Associatio'.. 

Asks  Views  on  Academy  of  Engi¬ 
neers  and  Other  Questions 

A  ballot  has  been  sent  out  to  some 
250  engineering  societies  by  the  Ameri¬ 
can  Association  of  Engineers  for  the 
purpose  of  securing  an  opinion  on  pub¬ 
lic  questions  to  be  taken  up  at  the 
fourth  annual  convention  of  this  asso¬ 
ciation  May  14  next  in  Chicago. 

The  letter  transmitting  the  ballot 
characterizes  the  first  proposition  to  be 
voted  on,  the  desirability  of  passing 
the  bill  incorporating  an  American 
Academy  of  Engineers,  as  undemo¬ 
cratic  and  un-American.  According  to 
the  letter,  this  bill  seeks  to  establish  an 
aristocracy  of  engineers. 

The  second  question,  regarding  the 
granting  of  A-1  priority  for  equipment 
needed  for  drainage  work,  is  com¬ 
mented  in  the  letter  of  transmittal  as 
involving  the  serious  question  of  pro¬ 
ducing  sufficient  foodstuffs  during  the 
next  year. 

The  third  question  is  that  of  uni¬ 
versal  military  training.  It  is  pro¬ 
posed  later  to  submit  referenda  on  the 
licensing  of  engineers,  railway  owner¬ 
ship  and  similar  subjects. 

This,  according  to  A.  H.  Krom,  gen¬ 
eral  secretary  of  the  association,  is  th 
first  effort  to  obtain  the  opinion  of  the 
engineering  profession  on  national 
questions  by  referendum. 

The  committee  on  engineering  coop¬ 
eration  unites  in  extending  an  invita¬ 
tion  from  the  American  Association  of 
Engineers  to  other  organizations,  ask¬ 
ing  them  to  send  delegates  to  the  an¬ 
nual  meeting  of  the  association  in  Chi¬ 
cago  May  14  to  consider  cooperative 
plans. 
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Railway  Engineers  Discuss  War  Emergencies 

Labor  Problem  Given  Much  Attention  at  A.  R.  E.  A.  Convention — 
What  Can  Be  Done  to  Postpone  Bridge  Renewals 


War  conditions  had  a  stimulating 
effect  upon  the  annual  convention  of 
the  American  Railway  Engineering 
Association,  held  at  Chicago  on  Mar. 
19  to  21.  In  attendance  and  in  the 
character  of  the  proceedings  the  meet¬ 
ing  was  well  up  to  the  standard  of  re¬ 
cent  years.  It  was  noticeable,  however, 
that  several  of  the  committee  reports 
were  composed  largely  of  matter  sub¬ 
mitted  simply  as  information  and  not 
calling  for  action. 

The  address  of  the  president,  John 
G.  Sullivan,  chief  engineer  of  the 
Canadian  Pacific  Railway’s  western 
system,  was  a  call  to  the  engineer  to 
take  a  larger  part  in  the  active  duties 
•  of  citizenship  and  not  isolate  himself 
in  his  professional  work.  Great  in¬ 
crease  in  railway  traffic  during  recent 
years  has  been  accompanied  by  only 
small  increase  in  capital  and  in  mile¬ 
age,  for  capital  has  been  frightened 
away  by  anti-railway  legislation  and 
regulation.  For  this  he  blamed  the 
engineer  in  taking  so  little  interest  in 
politics  and  public  affairs. 

The  reports  of  the  secretary  and 
treasurer  showed  a  membership  of 
1387,  a  net  gain  of  17  for  the  year,  and 
a  balance  of  nearly  $31,000.  One  hun¬ 
dred  and  three  members  are  in  war 
service. 

Labor  as  the  Great  Problem 

Two  aspects  of  railway  economics 
were  dealt  with  by  two  new  committees 
on  the  economics  of  labor  and  railway 
operation,  but  no  report  was  made  by 
the  older  committee  on  economics  of 
railway  location.  The  report  of  the 
first  of  these  committees  reviewed  the 
serious  conditions  of  the  labor  market, 
with  shortage  of  supply  and  unsatis¬ 
factory  quality.  Methods  of  employ¬ 
ment  were  reviewed,  but  more  atten¬ 
tion  was  given  to  the  feeding  and  hous¬ 
ing  of  the  laborers. 

Centralized  labor  agencies  under  the 
direction  of  the  railways  were  sug¬ 
gested  by  E.  R.  Lewis  (Duluth,  South 
Shore  &  Atlantic  Ry.)  as  a  means  of 
coping  with  the  situation.  Railways 
in  need  of  men  would  apply  to  these 
agencies.  Then  in  many  cases  it  would 
be  practicable  to  transfer  gangs  from 
one  road  to  another,  thus  retaining  the 
gangs  intact  and  so  maintaining  their 
efficiency. 

Labor-saving  devices  were  referred 
to  by  this  committee  and  the  commit¬ 
tee  on  ballast,  and  were  illustrated  by 
a  series  of  slides  and  moving  pictures. 

Conservation  was  considered  from 
some  rather  unusual  points.  The  com¬ 
mittee  on  conservation  of  natural  re¬ 
sources  called  attention  to  large  rail¬ 
way  plants  for  saving  and  utilizing 
scrap,  to  the  daylight  saving  movement, 
and  to  measures  for  the  conservation 
of  human  life  and  energy. 

Reduction  of  the  numerous  sizes  of 
drawings  and  reports  to  a  limited  num¬ 


ber  of  standards  was  advocated  by  the 
committee  on  records  and  accounts  as 
a  means  of  conserving  material  and 
labor.  In  one  case  it  was  found  prac¬ 
ticable  to  reduce  the  number  of  report 
forms  from  1600  to  500,  thus  saving 
the  work  of  the  men  who  had  to  fill  out 
these  reports  and  also  effecting  a  large 
saving  in  printing  and  paper. 

Scientific  organization  of  railway 
forces  presents  an  opportunity  for  the 
conservation  of  energy,  according  to  the 
report  of  the  committee  on  rules  and 
organization.  In  presenting  the  report 
A.  J.  Himes  (New  York,  Chicago  &  St. 
Louis  Ry.)  pointed  out  the  difference 
between  scientific  management  and 
scientific  organization,  which  deal  with 
the  efficiency  of  the  individual  and  the 
organization  respectively.  Hitherto 
there  has  been  general  approval  of  the 
system  of  a  single  authoritative  head, 
but  times  are  changing,  and  study  may 
show  the  possibility  of  greater  effi¬ 
ciency  in  a  representative  organization 
actiong  as  a  unit.  There  was  very 
little  discussion.  Incidentally,  the  com¬ 
mittee  on  water  supply  submitted  a 
scheme  of  organization  for  a  railway 
water  department. 

War  Conditions  Considered  by  Yards 
Committee 

Of  special  prominence  was  the  re¬ 
port  of  the  committee  on  yards  and 
terminals,  outlining  possible  means  of 
improvement  in  existing  freight  yards 
by  which  the  handling  of  the  heavy  war 
traffic  may  be  facilitated  and  conges¬ 
tion  relieved.  So  important  and  prac¬ 
tical  is  this  part  of  the  report  con¬ 
sidered  that  it  has  been  published  in 
pamphlet  form  for  distribution  to  oper¬ 
ating  officers.  (See  Engineering  News- 
Record  of  last  week,  p.  561.) 

Bridge  and  trestle  renewal  as  af¬ 
fected  by  war  conditions  and  especially 
by  the  condition  of  the  steel  and  tim¬ 
ber  markets  came  in  for  some  discus¬ 
sion  and  a  number  of  emergency  ex¬ 
pedients  were  mentioned.  A.  F.  Robinson 
(A.,  T.  &  S.  F.  Ry.)  referred  to  the 
impossibility  of  getting  large  timbers 
on  account  of  the  shipbuilding  require¬ 
ments.  Both  W.  H.  Courtenay  (L.  &  N. 
R.R.)  and  I.  L.  Simmons  (Rock  Island) 
referred  to  methods  of  strengthening 
existing  structures  so  as  to  increase 
their  life.  Truss  spans  can  be  rein¬ 
forced  at  weak  points  and  falsework 
may  be  placed  to  reduce  length  of  via¬ 
duct  spans.  The  Louisville  &  Nash¬ 
ville  has  done  some  interesting  work  in 
converting  old  steel  viaducts  into  rein- 
forced-concrete  structures  of  greater 
strength.  Along  the  same  line  P.  B. 
Motley  referred  to  the  use  of  rein- 
forced-concrete  trestles  on  the  Canadian 
Pacific  Ry.  to  replace  timber  trestles 
which  require  removal,  but  for  which 
the  cost  of  steel  structures  is  pro¬ 
hibitive.  B.  R.  Leffler  (New  York  Cen¬ 
tral  Lines)  suggested  the  possibilities 


of  doubling  up  the  girders  in  old  spans. 

Overhead  construction  for  electric 
transmission  lines,  as  provided  in  the 
proposed  national  electric  safety  code, 
does  not  come  up  to  the  standards  used 
and  considered  necessary  by  railway 
companies  for  the  protection  of  their 
roads  where  crossed  by  transmission 
lines.  The  U.  S.  Bureau  of  Standards 
has  suggested  a  compromise  in  the  gen¬ 
eral  specifications.  The  railways  con¬ 
tend,  however,'  that  while  they  have  no 
desire  to  enforce  their  standards  for 
use  by  power  companies  in  general, 
they  do  desire  to  enforce  them  at  the 
crossings.  These  aspects  of  the  situa¬ 
tion  were  brought  out  in  a  discussion 
between  members  of  the  committee  on 
electricity  and  Dr.  Lloyd  of  the  Bureau 
of  Standards. 

Is  A  Track  Sign  a  Signal? 

Relations  between  train  signals  and 
track  signs  were  the  subject  of  brisk 
discussion.  The  signal  committee  con¬ 
sidered  that  certain  track  signs  are  in 
effect  signals  covered  by  the  standard 
code  of  the  American  Railway  Associa¬ 
tion,  and  therefore  for  these  fixed  signs 
it  submitted  designs  conforming  to  sig¬ 
nal  indications.  W.  C.  Cushing  (Penn¬ 
sylvania  lines)  objected  to  this,  stating 
that  fixed  signs  should  be  of  a  type  dis¬ 
tinct  from  the  movable  signals  which 
govern  trains. 

It  was  suggested  further  that  for 
signs  which  must  be  visible  at  night  it 
is  necessary  to  have  color  instead  of 
shape,  and  for  this  purpose  to  use  lamps 
with  the  same  colors  as  those  of  the  sig¬ 
nals.  On  the  other  hand,  it  was  shown 
that  for  the  important  signs  indicating 
“reduce  speed"  and  “resume  speed”  the 
New  York  Central  uses  a  sign  which 
is  conspicuous  by  day  and  illuminated 
at  night,  its  meaning  being  then  given 
by  perforated  lettering.  The  commit¬ 
tee  suggested  that  the  matter  be  re¬ 
ferred  back  to  it  for  consideration,  but 
when  the  vote  was  taken  the  commit¬ 
tee’s  original  report  was  adopted. 

Hitherto  it  has  been  the  practice  to 
approve  formally  and  somewhat  per¬ 
functorily  the  specifications  submitted 
by  the  signal  committee  with  the  recom¬ 
mendations  of  the  Railway  Signal  As¬ 
sociation.  It  was  suggested  that  such 
recommendations  should  be  submitted 
first  to  committees  interested  in  the 
subjects,  and  it  was  decided  that  in 
future  this  will  be  done. 

Election  of  officers  resulted  as  fol¬ 
lows:  President,  C.  A.  Morse,  chief 
engineer  of  the  Chicago,  Rock  Island 
&  Pacific  Ry.;  vice  presidents,  Earl 
Stimson,  Baltimore  &  Ohio  R.R.,  and 
H.  R.  Safford,  Grand  Trunk  Ry.;  treas¬ 
urer,  George  H.  Bremmer;  secretary, 
E.  H.  Fritch,  Chicago;  directors,  J.  L. 
Campbell,  El  Paso  Southwestern,  E.  A. 
Frink,  Seaboard  Air  Line,  and  E.  H. 
I-ee,  Chicago  &  Western  Indiana;  mem¬ 
bers  of  nominating  committee,  J.  E. 
Oawford,  Norfolk  &  Western,  H.  T. 
Douglas,  Jr.,  Chicago  &  Alton,  J.  V. 
Hanna,  Kansas  City  Terminal,  J.  B. 
Jenkins,  Baltimore  &  Ohio,  and  J.  E. 
Willoughby,  Atlantic  Coast  Line. 
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neer  anci  quartermaster  corps  but  are 
promoted  in  all  cases  to  the  quarter¬ 
master  corps,  National  Army. 

It  is  understood  that  the  change  of 
name  of  the  division  will  not  involve 
any  change  whatsoever  in  its  duties. 
It  will  still  have  charge  of  all  con¬ 
struction  for  the  army  inside  the  ter¬ 
ritorial  boundaries  of  the  United  States 
as  well  as  such  maintenance  and  repair 
as  came  within  the  jurisdiction  of  the 
Cantonment  Division. 


The  Five-Thousand-Ton 
Concrete  Freighter  “Faith” 

Launched  recently  on  the  Pacific  Coast  with 
complete  success,  she  is  the  first  concrete  vessel 
comparable  in  size  with  the  modern  steel  freighter. 
She  took  the  water  about  six  weeks  after  the 
first  concrete  was  poured. 


HULL.  DID  NOT  SHOW  A  SINGLE  CRACK 


THE  HULL  DREW  SLIGHTLY  LESS  THAN  NINE  FEET  WIDE  DECK  GIVES  IDEA  OF  VESSEL’S  SIZE 


Hearing  on  New  York  Con* 
tractors’  Bill  Today 

A  joint  committee  of  the  New  York 
State  legislature  expects  to  hold  today 
hearings  on  the  bill  referred  to  it  by 
both  houses  authorizing  state,  muni¬ 
cipal  and  county  authorities  to  cancel 
construction  contracts  and  have  the 
work  completed  by  the  original  con¬ 
tractors  at  actual  cost  reckoned  since 
the  date  when  this  country  entered  the 


war.  As  noted  two  weeks  ago  in 
Engineering  News-Record,  this  situa¬ 
tion  became  so  serious  for  the  con¬ 
tractors  that  the  completion  of  im¬ 
portant  work,  including  the  New  York 
State  barge  canal  and  the  New  York 
City  dual  subway  system,  was  threat¬ 
ened  unless  some  steps  were  taken  to 
assist  the  contractors. 

It  is  understood  that  there  is  no 
opposition  on  the  part  of  the  Public 
Service  Commission  to  the  principle  in¬ 


volved  in  the  suggested  settlement;  the 
Board  of  Estimate  of  New  York  City, 
which  pays  for  the  subway  construc¬ 
tion,  is  not  publicly  on  record  as  hav¬ 
ing  taken  any  action  with  reference 
to  the  bill;  the  authorities  concerned 
with  the  state  barge  canal  construction 
are  said  to  approve  it;  and  the  con¬ 
tractors,  who  are  understood  to  have 
taken  the  lead  in  having  the  bill  intro¬ 
duced,  are  hopeful  of  its  passage  at 
the  present  session  of  the  legislature. 
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Joint  Committee  Designs  Con¬ 
crete  Barge  of  2000  Tons 

The  joint  committee  on  concrete 
ships  and  barges  of  the  American  Con¬ 
crete  Institute  and  the  Portland  Ce¬ 
ment  Assn,  some  months  ago  prepared 
a  report  on  the  whole  subject  of  rein- 
forced-concrete  ships.  It  included  a 
detail  design  of  a  2000-ton  reinforced- 
concrete  barge.  The  committee  has 
issued  a  supplemental  design  of  a 
smaller  barge,  prepared  by  Robert  W. 
Boyd,  consulting  engineer,  New  York. 
This  barge  is  465  tons  dead  weight  and 
8%  ft.  draft.  It  is  112  ft.  over  all  in 
length  and  has  33-ft.  beam.  Suggested 
specifications,  together  with  the  detail 
design  of  the  barge,  may  be  obtained 
by  writing  to  the  Portland  Cement 
Assn.,  Ill  West  Washington  St, 
Chicago. 

Canadian  Government  Provides 
for  Railway  Maintenance 
and  Equipment 

The  Canadian  Government  has  made 
extensive  appropriations  for  railway 
maintenance  and  equipment.  The  sum 
of  $7,500,000  will  be  loaned  to  the 
Grand  Trunk  Pacific  Ry.  to  pay  in¬ 
terest  on  bonds,  to  meet  deficits  and 
pay  for  betterments  and  equipments. 
The  amount  is  to  be  payable  on  de¬ 
mand  and  to  be  secured  by  mortgage. 
Negotiations  looking  to  the  national¬ 
ization  of  the  Grand  Trunk  will,  it  is 
understood,  be  continued  when  Premier 
Borden  and  several  of  his  colleagues 
go  to  England  in  June. 

The  sum  of  $25,000,000  is  appro¬ 
priated  as  a  loan  to  the  Canadian 
Northern  Ry.,  which  is  practically  a 
Government  road,  the  Government  hav¬ 
ing  acquired  the  whole  of  the  common 
stock,  though  the  company  is  continued 
as  a  corporate  entity.  The  money  will 
be  used  to  pay  interest  on  debentures 
and  maturing  loans  and  to  meet  the 
cost  of  construction,  improvements  and 
equipment. 

Orders  for  equipment  for  Canadian 
Government  railroads  aggregating 
about  $22,500,000  have  been  placed. 

Rensselaer  Advances  Graduation 

It  has  been  decided  to  graduate  the 
senior  class  of  Rensselaer  Polytechnic 
Institute  this  year  six  weeks  earlier 
than  usual.  Commencement  will  be 
held  about  May  1,  at  a  date  not  yet  de¬ 
termined.  The  work  of  the  junior  class 
will  be  continued  through  the  summer 
and  this  class  will  be  graduated  as  soon 
after  the  first  of  January,  1919,  as  may 
be  practicable. 

The  board  of  trustees  of  the  Institute 
has  also  offered  to  give  instruction  to 
about  400  conscripted  men  from  the 
cantonments,  should  it  be  decided  to 
send  these  men  for  summer  schools  to 
be  established  at  Rensselaer  in  various 
branches  of  engineering  and  vocational 
work;  this  introduction  is  to  be  given 
under  certain  conditions  to  be  arranged 
between  the  Federal  Board  for  Voca¬ 


tional  Education  and  the  trustees  of 
the  Institute.  About  80  more  men  have 
left  the  Institute  this  year  for  the  war 
and  work  in  allied  industries.  About 
500  graduates  and  students  of  the  In¬ 
stitute  are  now  wearing  service  uni¬ 
forms  either  in  the  Army  or  the  Navy. 

Engineering  Foundation  Election 

The  annual  meeting  of  the  Engi¬ 
neering  Foundation  was  held  in  New 
York  Mar.  21.  The  following  officers 
were  elected  for  1918:  Chairman, 
Michael  I.  Pupin  (reelected);  vice 
chairmen  (two),  Edward  Dean  Adams 
and  (new)  W.  F.  M.  Goss;  secretary 
(reelected),  Alfred  D.  Flinn;  treasurer 
(reelected),  Joseph  Struthers. 

Business  Men  Favor  Legislation 
Developing  Water  Power 

Results  of  a  questionnaire  sent  out 
by  the  United  States  Chamber  of 
Commerce  (noted  in  Engineering 
News-Record  of  Feb.  14,  p.  330)  indi¬ 
cate  that  the  members  of  the  chamber, 
comprising  about  500,000  business  men, 
are  in  favor  of  immediate  Federal  de¬ 
velopment  of  the  water  power  of  the 
country.  The  various  questions  and 
their  answers  show  that  the  trend  of 
opinion  favors  an  administrative  de¬ 
partment  control,  a  permit  of  at  least 
50  years,  receptive  only  on  payment 
of  a  fair  return  and  state  control  as 
to  issuance  of  securities. 

Liberty  Loan  Insert 

Bound  with  this  issue  of  Engineering 
News-Record  will  be  found  a  Liberty 
Loan  poster  by  Victor  Perard,  designer 
of  the  poster,  “Is  This  My  Boy?”  is¬ 
sued  last  fall  by  the  McGraw-Hill  Co., 
Inc.  To  help  the  publicity  being  ar- 
I'unged  for  the  third  Liberty  Loan, 
which  the  poster  indicates  will  pull  the 
Kaiser  from  his  pedestal,  small  stickers 
of  the  poster  will  be  attached  to  all 
first-class  mail  of  this  company  dur¬ 
ing  the  month  of  April.  The  stickers 
will  be  supplied  at  cost  to  any  firm 
desiring  to  use  them. 


Engineering  Societies 


Through  a  typographical  error,  the 
date  and  place  of  the  1918  convention 
of  The  American  Water- works  Asso¬ 
ciation  were  again  printed  incorrectly 
in  last  week’s  Engineering  News- 
Record.  The  correct  .place  and  date  are 
St.  Louis,  May  13-18. 

The  feature  of  the  annual  meeting 
of  The  Boston  Society  of  Civil  Engineers 
Mar.  20  was  an  address  by  the  retiring 
president.  Prof.  George  C.  Whipple,  on 
“The  Engineer  in  the  New  Democracy.” 
A  considerable  portion  of  this  address 
may  be  found  on  p.  599  of  this  issue. 
Prof.  C.  M.  Spofford  was  elected  presi- 


Calendar 


Annual  Meetings 


AMERICAN'  WATER-W'ORKS  AS- 
SOCI.VTION :  I*  state  St.,  Troy. 
N'.  Y.  ;  May  13-lS.  St.  I»uia,  Mo. 

AMEKKW.V  .\S.SOCI.YTION’  OK  EX- 
OIXEEUS;  29  South  Iji  Salle  St.. 
Chieaico  ;  May  14.  Chioaifo. 

AMERICAN  SOCH-rTY  OF  MECHAN- 
lO.\I.  ENOI.N  EERS ;  29  West  39th 
St..  New  York  ;  Sprins  meeting:,  Jpne 
4-7.  Worcester,  Mass. 

AMERICAN  INSTITI'TE  OF  CHEMI¬ 
CAL  E.NOI.NEEKS;  129  York  St.. 
Rrooklyn.  N.  Y.  ;  June  19-22.  Ber¬ 
lin.  N.  H 

AMERIC.\N  CONCRETE  INSTI¬ 
TUTE;  27  School  St..  Boston;  June 
24-26.  Atlantic  City,  -N.  J. 

AMERICAN  SOCIETY  FOR  TEST¬ 
ING  MATEHI.\1..S ;  I'niversity  of 
IVnn.sylvania,  Philadelphia ;  June 
26-28.  Atlantic  City,  .N.  J. 

AMERICAN  INSTITUTE  OF  ELEC¬ 
TRICAL  ENGINEERS;  29  West 
39th  St.,  New  York  ;  Atlantic  City, 
June  26-28. 


dent  of  the  society  for  the  ensuing 
year  and  the  secretary-treasurer 
was  reelected,  in  accordance  with  the 
practice  of  the  society. 

A  joint  meeting  and  dinner  of  The 
San  Francisco  sections  of  five  national 
engineering  societies  was  held  at  San 
Francisco,  Mar.  20,  in  honor  of  Prof. 
George  F.  Swain,  past  president  of  the 
American  Society  of  Civil  Engineers, 
professor  of  civil  engineering  in  the 
graduate  school  of  engineering  at  Har¬ 
vard  University  and  the  Massachusetts 
Institute  of  Technology,  Professor 
Swain  spoke  on  “National  Issues  of 
Today.”  Brief  addresses  were  made 
by  Max  Thelen,  president  of  the  Cali¬ 
fornia  Railroad  Commission,  on  “The 
Effect  of  Regulation  on  Fuel  Conser¬ 
vation”;  D.  M,  Folsom,  petroleum  ad¬ 
ministrator,  on  “The  Importance  of 
Oil  Production  in  War  Time,”  and  P. 
M.  Downing,  of  the  Pacific  Gas  & 
Electric  Co.,  on  “Interconnection  of 
California  Transmission  Systems.”  Dr. 
Benjamin  Ide  Wheeler  of  the  Uni¬ 
versity  of  California  presided  at  the 
dinner. 

At  a  joint  meeting  of  The  Cincinnati 
Engineers’  Club  and  the  Cincinnati  sec¬ 
tion  of  the  American  SiKiety  of  Me¬ 
chanical  Engineers,  Mar.  21,  the  prin¬ 
cipal  speaker  was  C.  U.  Carpenter, 
vice-president  and  general  manager  of 
the  Recording  &  Computing  Machines 
Co.,  of  Dayton,  who  gave  some  inter¬ 
esting  data  concerning  the  company’s 
experience  in  the  use  of  female  labor 
in  its  manufacturing  operations.  His 
subject  was  “Training  of  Women  for 
Industry,”  and  he  stated,  among  other 
things,  that  of  the  8300  employees  in 
the  big  plants  of  the  company  at  Day- 
ton  7800  are  women.  He  declared 
that  with  a  few  weeks’  training  women 
are  more  efficient  than  men  in  many 
operations,  the  company’s  experience 
showing  that  they  learn  the  operation 
of  machinery  more  rapidly  than  men. 
High  wagres  are  the  rule,  as  compared 
with  those  ordinarily  paid  women,  $4 
a  day  being  the  average  rate  for  a 
week  of  51^  hours.  Henry  Ritter, 
'general  superintendent  of  the  Lunken- 


heimer  (!o.,  of  Cincinnati,  talked  on  importance  to  the  engineers  of  the 
“Shop  Kinks,"  and  Prof.  J.  T.  Faig,  state,  is  the  November  referendum  to 
of  the  University  of  Cincinnati  School  decide  whether  a  constitutional  con- 
of  Engineering,  read  a  paper  on  “Eco-  vention  should  be  called  to  prepare  a 
nomical  Use  of  Coal  by  Communities.”  new  constitution  for  the  state.  It  is 
George  W.  Galbraith,  of  the  Worthing-  believed  that  the  constitution  should  be 
ton  Pump  &  .Machinery  Co.,  presided,  changed  so  that  the  administration  of 
At  the  meeting  of  the  Albany  Society  improvements  of  the  state 

of  Civil  Engineers,  Mar.  29,  J.  Waldo  ^  >"  charge  of  a  commission  or 

Smith,  chief  engineer  of  the  Board  of  commissioner  with  exwutive  power. 
W'ater  Supply  of  New  York  City,  will  The  constitution  prohibits  the  passage 
give  an  illustrated  talk  on  the  new  revenue  measures  sufficient  to  carry 

Catskill  water  supply  of  New  York  the  work  and  place  the  burden  where 

City.  The  society  recently  engaged  in  it  belongs. 

a  campaign  to  “round  up"  books  for  -phe  Indiana  Sanitary  Engineers  in 
the  men  in  the  military  service.  convention  Mar.  13  reelected  William 

The  Oakland.  Calif.,  Engineers’  Club  J-  Wooley,  Evansville,  president  by  a 
at  its  Mar.  13  meeting  discussed  “The  unanimous  vote,  J.  Holland,  Logans- 
Licensing  of  Engineers.”  Ten-minute  port,  is  secretary-treasurer.  The  next 
talks  were  made  by  several  members,  convention  will  be  held  in  Terre  Haute 
after  which  there  was  general  discus*  in  1919. 

sion  on  the  subject.  Quincy,  III.,  Engineers’  Society 

At  a  special  meeting  of  The  Engi-  elected  W.  F.  Gerdes,  of  the  Michelmann 
neers’  Club  of  Trenton,  N.  J.,  Mar.  26,  Steel  Construction  Co.,  president.  Mar. 
E.  Kilburn  Scott,  consulting  engineer,  6.  The  other  officers  elected  were: 
London,  England,  delivered  an  illus-  Vice  president,  E.  Richmond,  of  the 
trated  lecture  on  “Nitrogen  from  Air  Quincy  Gas,  Electric  and  Heating  Co.; 
for  Explosives.”  secretary-treasurer,  A.  C.  Weiner,  of 

.  the  Perkins  Engineering  Co.  A  com- 
The  .March  meeting  of  The  Engineers  by  President  Gerdes 

and  Architects  Club  of  Louisville  was  .  .  •  •  *.1.  -a.  • 

lield  Mar.  19.  The  following  papers  J?  engineer  in  the  city  in 

were  read:  •  “The  Road  Situation  in  membership  campaign. 

Kentucky,”  by  Hon.  Rodman  Wiley,  xhe  Cleveland  Engineering  Society 
State  Commissioner  of  Roads;  “The  Mar.  26  listened  to  a  paper  on  “Elec- 
Relation  of  Traffic  to  the  Type  of  trie  Butt  Welding,”  by  J.  B.  Clapper, 
Road,”  by  W.  F.  Brooks,  U.  S.  Senior  plant  engineer,  rim  and  tube  division. 
Highway  Engineer;  “Selection  of  Type  Standard  Parts  Co.,  Cleveland,  and 
of  Road  to  Build,”  by  R.  C.  Heath,  Road  Apr.  2  will  be  addressed  on  the 
Engineer,  Dept,  of  Public  Roads  of  subject  of  “Manufacture  and  Uses  of 
Kentucky  (formerly  with  the  Massa-  Carbon  Products,”  by  V.  C.  Hamister, 
chusetts  Highway  Commission).  engineer.  National  Carbon  Co.,  Cleve- 

The  luncheon  talk  of  The  Engineers’ 

Club  of  San  Francisco  on  Mar.  22  was  Seattle  Association  of  Members 

made  by  Jerome  Landfield  on  “Rus-  ^he  American  Society  of  Civil  Engi- 
Sian  Conditions  and  Their  Relation  to  bolds  a  regular  meeting  and 
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tral  R.R.  He  was  formerly  superin¬ 
tendent  and  engineer  maintenance  of 
way,  but  the  position  of  engineer  main 
tenance  of  way  has  been  abolished. 

G.  R.  Herington  has  been 
appointed  supervising  engineer  of  the 
Tucson  division  of  the  Southean  Pacific 
Ry.  He  has  been  charged  with  main¬ 
tenance  of  way  and  supervision  of 
structures  of  the  division. 

L.  A.  Waterbury,  professor 
of  civil  and  architectural  engineering, 
University  of  Arizona,  has  been 
granted  leave  of  absence  for  the  re¬ 
mainder  of  the  present  semester,  to 
accept  a  position  on  Government  W'ork 
under  M.  S.  Ketchum. 

Ray  T.  Smith,  until  recently 
superintendent  of  construction  for  the 
Consumers’  Power  Co.,  Bamfield  Dam, 
Mich.,  has  accepted  a  similar  position 
with  the  St.  Lawrence  Transmission 
Co.,  Colton,  N.  Y. 

C.  E.  Barglebaugh,  mem¬ 
ber  of  the  firm  of  Lang  &  Witchell, 
architects  and  engineers,  El  Paso  and 
Dallas,  Tex.,  is  temporarily  with  the 
department  of  concrete  ship  construc¬ 
tion,  U.  S.  Shipping  Board,  Wash¬ 
ington. 

James  A.  Travilla,  former 
director  of  streets  and  sewers  of  St. 
Louis,  has  gone  to  Washington  to  take 
an  appointment  to  serve  with  a  corps 
of  other  consulting  experts  on  road 
construction  and  pavement  work  in  the 
cantonments  and  other  Government 
highway  work.  Mr.  Travilla’s  special 
service  will  be  as  a  brick  expert  wher¬ 
ever  this  form  of  paving  is  required. 
He  will  continue  to  maintain  his  office 
in  St.  Louis,  but  will  be  in  Washington 
for  an  indefinite  period. 

J.  E.  Letson,  formerly  in  charge 
of  construction  work  for  the  Canadian 
Northern  R.R.  Co.,  in  the  Lake  Su¬ 
perior  district,  and  recently  with  the 
New  York,  New  Haven  &  Hartford 
R.R.  Co.,  in  the  division  of  valuation, 
has  been  appointed  assistant  engineer 
in  charge  of  railroad  construction  at  the 
Government  ordnance  storage  depot. 
Harrisburg,  Penn. 

Morris  Knowles,  consulting 
engineer,  Pittsburgh,  Penn.,  has  been 
appointed  chief  engineer  of  the  hous¬ 
ing  division  of  the  United  States  Ship¬ 
ping  Board,  which  is  under  the  direc¬ 
tion  of  J.  Rogers  Flannery,  president 
of  the  American  Vanadium  Co.  This 
division  has  charge  of  the  housing 
design  and  construction  under  the 
$500,000,000  appropriation  bill  signed 
by  the  President  a  month  ago.  Charles 
M.  Reppert,  division  engineer.  Bureau 
of  Engineering,  Pittsburgh,  is  princi¬ 
pal  assistant  engineer  under  Mr. 
Knowles  and  W.  H.  C.  Ramsey,  super¬ 
intendent  of  the  Johnstown  Water  Co., 
of  Johnstown,  Penn.,  is  designing  engi¬ 
neer. 
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San  Francisco,  has  been  granted  a  the  American  expeditionary  force  are  sanitary  co 
year’s  leave  of  absence  by  the  board  to  landed.  He  has  been  commissioned  a  department, 
accept  a  position  with  Macdonald  &  captain  in  the  Army  and  instructed  to 
Kahn,  of  ttat  city,  in  charge  of  their  prepare  himself  within  six  months  for 
engineering  work.  Mr.  Nishkian  has  examination  for  a  major’s  commission, 
been  in  the  service  of  the  city  for  seven  nr.  l  ■  j 

years,  having  been  connected  with  the  Ernest  R.  RHINE  has  resided 
city  engineer’s  office  for  three  years.  position  with  the  Interstate  Com¬ 

merce  Commission,  division  of  valua- 
JOHN  H.  Blair,  Colly,  Ky.,  tion,  to  accept  a  position  <»s  engineer 
connected  for  years  with  The  Big  for  the  Oakland  Paving  Co,  Oakland, 

Sandy  Co.,  has  accepted  a  position  as  Calif, 
chief  engineer  for  The  Kentucky  Sol- 

vay  Co.,  with  offices  in  Pikeville,  Ky.,  A.  D.  Alexander  hr.s  pur- 
and  will  enter  upon  his  new  work  at  chased  the  Pittsburgh  office  of  the 
once.  Richard  D.  Kimball  Co.,  consulting 

roT  Thoma«F  engineers,  specializing  in  building 

_  .  .  '  UI-’  equipment,  and  will  continue  the  busi- 

Commissioner  of  Public  ness  under  his  own  name.  He  has  been 
Works  of  the  City  of  Boston  by  Mayor 
A.  J.  Peters,  has  been  roadmaster  of 

surface  lines  of  the  Boston  Elevated  ^  Pittsburgh 

system,  and  is  credited  with  the  intro-  public  Education, 

duction  and  use  of  many  road  building 

and  road  repairing  devices.  Colonel  James  A.  Bailey,  Jr.,  Ar- 
Sullivan  is  a  veteran  of  the  Spanish-  lington,  Mass.,  has  been  appointed  a 
American  War.  He  j||on  his  military  member  of  the  Metropolitan  Water  and 
title  by  service  in  the  state  militia  and  Sewerage  Board  in  place  of  Thomas 
is  now  commander  of  the  Tenth  Regi-  E.  Dwyer,  whose  term  has  expired, 
ment,  Massachusetts  National  Guard.  Mr.  Bailey  was  chairman  of  the  Met- 
He  retired  from  active  service  in  1914.  ropolitan  Sewerage  Commission  when 
Colonel  Sullivan  is  forty  years  old  and  it  was  consolidated  with  the  Metropoli- 
a  graduate  of  the  English  High  School  tan  Water  Board  some  years  ago.  He 
of  Boston.  He  is  a  member  of  the  then  became  a  member  of  the  consoli- 
American  Electric  Railway  Engineers’  dated  board  and  held  that  office  until  a 
Association.  political  change  occurred  in  the  state 

E.E.  Weaver,  city  engineer  of  administration. 

Independence,  Kan.,  has  resigned  to  H.  G.  Roby  has  resigned  the  po- 
enter  the  service  of  the  Central  States  gition  of  city  manager  of  Alpena, 

Oil  Company.  Mich.,  to  accept  a  commission  as  civil 

George  Yeokum  has  been  em-  engineer,  U.  S.  Naval  Reserve  Force, 

ployed  as  a  special  assistant  engineer  with  the  rank  of  senior  lieutenant.  He 

by  the  Kansas  State  Board  of  Health  is  stationed  at  Washington  and  is  in 
to  study  the  salt  and  oil  wastes  in  the  charge  of  the  inspection  of  materials 
streams  of  southern  Kansas  and  their  s*^d  construction  in  the  erection  of  two 
effects  upon  the  water  supplies  of  towns  large  reinforced-concrete  buildings, 
along  those  streams.  j  ^  Bartholow,  recently 

Charles  W.  Hardt,  Harris-  assistant  engineer,  Atchison,  Topeka 
burg,  Penn.,  connected  with  the  State  &  Santa  Fe  Ry.,  Topeka,  Kan.,  has  been 
Highway  Department  for  the  past  12  niade  office  engineer  of  the  Missouri, 
years,  and  now  in  charge  of  the  Dau-  Kansas  &  Texas  Lines,  Dallas,  Tex. 


John  G.  Reinke,  designing 
engineer  with  the  division  of  sewerage, 
city  of  Cincinnati,  has  resigned  to 
accept  a  position  in  the  engineering 
department  of  the  National  Cash 
Register  Co.,  Dayton,  Ohio. 

A.  F.  Maish,  an  assistant  en¬ 
gineer  in  the  engineering  department 
of  the  city  of  Cincinnati,  has  resigned 
to  accept  a  position  as  mechanical 
draftsman  with  the  Navy  Department 
at  Washington. 


Obituary 


Sir  Collingwood  Schrei- 
B  E  R,  general  consulting  engineer  to  the 
Canadian  Government,  died  at  Ottawa, 
Mar.  23,  at  the  age  of  87.  Sir  Col¬ 
lingwood  went  to  Canada  from  Eng¬ 
land  in  1852  as  assistant  engineer  of 
the  Hamilton  &  Ontario  Ry.  He  had 
been  engineer  on  many  enterprises,  and 
from  1872  to  1878  was  chief  engineer 
and  general  manager  of  the  Canadian 
Government  Railways.  He  was  chief 
engineer  and  deputy  minister  of  rail¬ 
ways  and  canals  in  the  Dominion  of 
Canada  from  1892  to  1905,  when  he 
accepted  the  post  he  held  at  the  time 
of  his  death.  Sir  Collingwood  was 
knighted  in  1893. 


receded  a  leave  of  absence  from  State  the  removal  of  their  New  York  offices  Samuel  N.  Lee,  of  Kansas 
Highway  Commissioner  O  Neil  to  en-  Building,  141-145  City,  formerly  an  engineer  and  con- 

gage  in  Government  work.  Mr.  Hardt  -^ggt  36th  Street  tractor  on  railroad  construction,  died 

will  be  first  assistant  engineer  to  Maj.  ’  Mar.  21,  at  the  age  of  63.  He  was 

W.  B.  Gray  in  charge  of  construction  Stephan  J.  Hauser,  chief  one  of  the  builders  of  the  Kansas  City- 
of  depots  along  the  Susquehanna  River,  chemist  and  bacteriologist  of  the  Cin-  St.  Louis  line  of  the  Rock  Island  R.R. 

Arthur  C  Brandt  until  re  water-works  filtration  plant,  and  of  the  Kansas  City  Southern  road, 

cently  with  Mowbray  &  Uffinger,  archi-  positmn  as  su^rin-  henry  Clay  PERKINS  for- 

tects,  Springfield,  Mass.,  is  now  with  <)f  filtration  for  the  city  of  „  ”  ^  and  coun^tr  ^ngin^r  of 

F«d.^T.  Uy  A  Co.,..„c.,  .t  Perry.  MTr  Id  « 

’  City  of  Cincinnati,  has  accepted  the  home  of  his  son  Harry  Perkins, 

Carrol  D.  Hale,  recently  with  position  made  vacant  by  the  resigna-  now  city  engineer  of  Leaven- 

J.  J.  O’Heron  &  Co.,  Chicago,  re-  tion  of  Mr.  Hauser.  worth.  H.  C.  Perkins  was  a  veteran 

ceived  a  first  lieutenant’s  commission  at  of  the  Civil  War  and  went  West  in  the 

Fort  Monroe,  in  the  Coast  Artillery.  John  C.  Diggs,  sanitary  engi-  railway  service  in  1876.  He  was  85 

He  is  now  at  the  army  heavy  artillery  neer,  Indiana  State  Board  of  Health,  years  old. 

school,  American  Expeditionary  Force,  h®®  commissioned  first  lieutenant  .  i  . 

in  France.  in  the  sanitary  corps  of  the  Army  medi-  HarryJacob,  fonncrly  a  prom- 

^  cal  department  ment  engineer  of  Louisville,  who 
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Steel,  Cement  and  Lumber  Sufficient  for 
War  and  Local  Needs 

Representatives  of  Industries  Take  Optimistic  View  of  1918  Outlook 
in  Addressing  Western  Engineers 


Will  the  supply  of  structural  mate¬ 
rials — particularly  steel — be  adequate 
to  meet  the  demands  of  war  and  the 
necessary  industrial  expansion  this 
year?  Has  curtailment  of  building 
construction  cause<l  such  a  slump  in 
cement  and  lumber  output  that  stocks 
will  not  be  sufficient  to  meet  an  active 
demand  for  building  materials? 

These  questions  have  occurred  to 
many  engineers  and  construction  men. 
They  were  answered  in  considerable 
interesting  detail  at  a  meeting  of  the 
Western  Society  of  Engineers  in  Chi¬ 
cago  last  week  by  F’.  J.  Llewellyn,  of 
the  American  Bridge  Co.,  B.  F.  Af¬ 
fleck,  president  of  the  Portland  Cement 
.Association,  and  Dr.  Herman  Von 
Schrenck,  consulting  engineer  of  the. 
National  Lumber  Manufacturers  Asso¬ 
ciation. 

“The  ingot  capacity  of  the  United 
States  for  1918  seems  to  be  rather 
definitely  fixed  at  50,000,000  tons,” 
said  Mr.  Llewellyn,  “and  that  of  the 
remainder  of  the  world  at  another 
50,000,000  tons,  a  total  of  100,000,000. 
Of  this  total  capacity  16,000,000  has 
been  added  since  the  war  broke  out, 
10,000,000  being  credited  to  the  United 
States  and  6,000,000  to  the  other  steel 
producing  countries. 

“But  the  word  ‘capacity’  must,  under 
existing  circumstances,  by  no  means 
be  taken  as  synonymous  with  “pro¬ 
duction,’  which  latter  is  rendered  in¬ 
definite  by  and  largely  dependent  upon 
weather  conditions,  the  car  situation 
and  the  labor  market.  As  to  the  first 
named  —  the  weather  conditions  —  it 
would  probably  not  be  an  exaggeration 
to  say  that  the  year  1918  has  already 
been  deprived  of  one  full  month  of 
production  resulting  from  the  storms 
of  January  and  February,  and  pos¬ 
sibly  10%  of  the  year’s  capacity  has 
thus  already  been  lost.  Conditions  now 
are  greatly  improved  and  many  of  the 
mills  are  rapidly  approaching  their 
capacity  output. 

Heavy  Car  Shortage 

“As  to  the  car  situation,  clearly  it 
is  one  of  tremendous  difficulty.  I  sup¬ 
pose  that  the  railroads  are  at  this 
moment  short  of  filling  the  orders 
which  they  have  actually  received  for 
loading  not  less  than  160,000  cars, 
while  there  is  probably  material  fin¬ 
ished  and  waiting  to  be  loaded  suffi¬ 
cient  to  fill  another  160,000  cars,  on 
which  orders  are  simply  being  held 
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until  the  prospect  of  filling  them  im¬ 
proves.  This  would  mean  a  total  short¬ 
age  of  320,000  cars. 

“Of  the  labor  situation  it  may  be  said 
that  it  has  been  surprisingly  satisfac¬ 
tory;  and  so  far  as  I  am  in  touch  with 
the  facts,  I  should  say  that  there  has 
been  no  widespread  or  greatly  serious 
shortage.  The  references  to  this  sub¬ 
ject  in  the  public  journals  have  perhaps 
been  based  upon  anticipated  require¬ 
ments. 

“As  of  some  related  Interest,  it  may 
be  noted  that  the  structural  shops  here 
in  the  West  are  running  certainly  at 
not  more  than  75%  of  their  capacity, 
with  individual  cases  at  a  less  rate. 

Surplus  of  Steel  Capacity 

“Addressing  ourselves,  then,  to  the 
definite  questions  involved,  I  give  it  as 
my  opinion  for  whatever  this  may  be 
worth,  ♦hat  50,000,000  tons  of  steel  is 
more  than  can  be  used  or  will  be  re¬ 
quired  in  this  country  along  emergency 
priority  lines,  and  that  if  50,000,000 
tons  of  steel  is  actually  produced  it  will 
mean  a  considerable  surplus  applicable 
to  normal  construction 'requirements. 

“Upon  the'  subject  of  shop  space  we 
can  speak  more  definitely;  and  I  ven¬ 
ture  to  say  .that  the  fabricators  here 
in  the  West  could  without  difficulty  take 
on  and  execute  during  1918  100,000  to 
150,000  tons  .pf  building  and  bridge 
construction,  provided  the  same  were 
available;  and  that,  too,  without  inter¬ 
fering  with  the  emergency  calls  that 
have  been  made  and  are  likely  to  be 
made  upon  them.” 

Plenty  of  Cement 

B.  F.  Affleck  pointed  out  how  car 
shortage  had  affected  the  cement  out¬ 
put.  He  discussed  highway  and  water 
transportation,  and  pledged  the  sup¬ 
port  of  the  cement  industry  to  all  the 
demands  of  the  Government  and  its 
railways.  “The  cement  plants  of  the 
United  States  have  a  capacity  for  the 
production  of  about  120,000,000  barrels 
of  Portland  cement  annually,”  said  Mr. 
Affleck.  “The  maximum  year’s  con¬ 
sumption  (1916)  was  94,552,296  bar¬ 
rels.  Under  ordinary  conditions  all  of 
the  producing  capacity  can  probably 
never  be  employed  in  any  one  year, 
because  at  no  time  is  it  likely  that  nor¬ 
mal  conditions  as  affecting  production, 
labor  and  use  of  cement  will  prevail 
throughout  the  entire  country. 


“From  the  foregoing  statement  it 
will  readily  be  seen  that  the  engineer 
will  have  no  difficulty  in  obtaining  all 
of  the  Portland  cement  he  may  need, 
provided  cement  makers  are  able  to  ob¬ 
tain  material,  labor,  fuel,  transporta¬ 
tion  and  the  numerous  other  smaller 
but  none  the  less  essential  supplies. 

“Production  and  shipments  at  most 
plants  are  much  below  normal,  the  sta¬ 
tistics  showing  shipments  from  all 
plants  in  the  United  States  for  January 
and  February  have  been  31  per  cent, 
less  this  year  than  last. 

What  Is  Holding  Back  Building? 

“Production  is  curtailed  because  of 
inability  to  obtain  material,  fuel  and 
labor,  and  shipments  are  curtailed  by- 
reason  of  inability  to  obtain  cars. 
There  is  apparently  a  desire  on  the 
part  of  cement  users  to  use  a  normal 
quantity  of  cement,  but  this  desire  does 
not  materialize  into  actual  demand  for 
various  reasons,  among  which  the  fol¬ 
lowing  are  perhaps  the  most  important: 

“1.  Government  authority  operating 
through  Federal  Reserve  Board  and 
the  Capital  Issues  Committee  prohibits 
the  sale  of  securities  in  amounts  in 
excess  of  $100,000  unless  in  the  opinion 
of  the  Federal  Reserve  Board  the  pur¬ 
pose  for  which  the  money  is  desired  has 
a  direct  relation  to  winning  the  war. 

“2.  The  high  cost  of  building,  due  to 
high  cost  of  labor  and  materials. 

“3.  The  long  time  consumed  in  build¬ 
ing,  due  to  shortage  of  labor  and  mate¬ 
rials,  irregularities  in  transportation, 
etc. 

“4.  Unfavorable  attitude  of  banks 
toward  any  financing  for  other  than 
liquid  transactions. 

“I  give  it  as  my  judgment  that  most 
of  our  troubles  are  traceable  to  inade¬ 
quacy  of  railroad  facilities  or,  to  state 
it  more  accurately,  a  sudden  overload¬ 
ing  of  our  transportation  system.  The 
railroads  should  not  be  blamed  for  this 
condition. 

Need  for  Railways  and  Roads 

“As  far  as  railroad  construction  is 
concerned,  I  believe  it  goes  without 
saying  that  the  (Government  now  real¬ 
izes  so  completely  the  necessities  of  the 
railroads  that  there  will  be  a  classi¬ 
fication  which  will  give  this  particular 
work  a  place  close  to  the  head  of  the 
list. 

“Two  other  means  of  transporta¬ 
tion  —  highways  and  waterways  —  de¬ 
serve  mention.  A  large  percentage  of 
freight  handled  by  rail  has  its  initial 
or  final  movement,  or  both,  over  the 
highway.  Practically  all  food  and 
package  freight  belongs  in  this  class. 
It  seems  to  me  the  raiilroads  should 
encourage  in  every  way  possible  the 
construction  of  good  roads.  They  sup- 
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plement  rather  than  compete  with  rail 
transportation.  It  is  true  that  trucks 
are  now  handling  much  freight  which 
under  normal  conditions  would  move  by 
rail,  but  this  is  for  the  most  part  short 
haul  traffic  which  is  unprofitable  to  the 
rail  lines  and  on  which  they  cannot, 
even  in  normal  times,  furnish  as  rapid 
service  as  the  truck  which  can  handle 
direct  from  storehouse  to  store  door. 

“As  to  the  waterways,  it  is  doubtful 
if  we  can  afford  at  this  time  to  spend 
much  money  or  effort  in  connection 
with  the  inland,  artificial  waterway  of 
shallow  draft.  The  results  would  be 
too  small  and  the  time  consumed  too 
long.  Concerning  the  natural  deep 
waterways,  requiring  a  relatively  small 
expenditure  to  make  them  available, 
while  laws  were  passed  divorcing 
steamship  lines  from  railroad  owner¬ 
ship  or  control,  it  is  to  be  hoped  that 
under  Government  conditions  such  ar¬ 
rangements  will  be  resumed  as  will 
enable  the  railroads  to  use  steamboat 
connections  to  the  best  possible  ad¬ 
vantage. 

“In  conclusion  let  me  repeat,  the 
cement  industry  stands  ready  to  meet 
any  demands  the  railroads  or  the  Gov¬ 
ernment  may  make  of  it,  subject  only 
to  its  ability  to  obtain  coal,  material, 
supplies,  transportation  and  labor.” 

Lumber  Stocks  Increased 

A  clear  outline  of  the  lumber  situa¬ 
tion  was  given  by  Dr.  Herman  Von 
Schrenck,  who  said  in  part:  “While  a 
more  optimistic  report  on  labor  in  the 
lumber  industry  can  be  given  now  than 
on  Mar.  1,  the  outlook  is  not  nearly  so 
favorable  as  that  noted  by  Mr.  Llewel¬ 
lyn.  The  main  difficulties  are  cars, 
labor  and  priorities.  The  recent  action 
of  the  Shipping  Board  in  reducing  the 
amounts  of  large  size  timbers  has  re¬ 
lieved  the  situation  greatly.  There 
has  never  been  any  restriction  in  the 
southern  field  for  pine  timbers  under 
12  X  12  in.  but  the  west  coast  restric¬ 
tions  were  much  more  severe  where 
release  had  to  be  obtained  for  anything 
with  one  12-in.  face.  Ample  stocks 
have  now  been  built  up  of  the  smaller 
sizes  due  to  the  curtailment  of  build¬ 
ing  operations.  There  should  be  no 
difficulty  in  furnishing  lumber  in 
ample  quantities  for  both  Government 
and  domestic  needs. 

“One  lesson  the  country  is  learning 
is  that  of' conservation.  Designers  have 
an  added  impetus  now  to  be  more  care¬ 
ful  of  material  and  to  develop  designs 
to  fit  the  product.  Laminated  members 
are  used  much  more  frequently  than 
formerly.” 


Cast  Iron  Pipe  Shipped  to  China 

The  United  States  Cast  Iron  Pipe 
&  Foundry  Co.,  of  Addyston,  Ohio,  is 
shipping  the  first  of  a  lot  of  pipe  which 
is  to  be  made  for  the  Chinese  Govern¬ 
ment  for  use  in  the  construction  of  a 
water  line  across  the  desert  portion  of 
Manchuria.  Five  carloads  have  been 
forwarded  by  way  of  Seattle  to  Shang¬ 
hai,  whence  the  material  will  move  into 
the  interior. 


One  Truck  Serves  Three  Trailers 

By  using  three  5-ton  trailers  hauled 
with  a  single  3t4-ton  truck,  the  Will¬ 
iams  Slate  Co.,  Granville,  \.  Y.,  has 
replaced  two  5-ton  trucks  and  four 
2-hor8e  teams  on  a  short  haul  of 
miles.  The  truck  and  trailers  operate 
Ifi  hours  daily  in  8-hour  shifts.  The 
trips  total  about  60  miles  a  day,  and 
an  average  of  4  miles  to  the  gallon  of 
gasoline  is  attained. 

There  is  little  delay  to  the  motive 
power  on  this  job  at  any  time.  While 
one  trailer  is  being  loaded  at  the  quarry 
another  is  usually  on  the  road  and  the 
third  trailer  is  unloading  at  the  freight 
yard.  There  is  %  mile  of  8'^  gradient 
on  the  road,  which  is  in  fair  condition. 
Six-ton  loads  of  slate  are  carried  on 
the  trailers,  which  are  platform-body 
No.  512  Troy,  of  5-ton  rated  capacity. 
The  truck  is  a  3%-ton  Mack,  type  AC. 
To  date  the  equipment  is  said  to  have 
made  18,000  miles  without  any  re¬ 
placements. 


Railway  Appliances  Make  (lood 
Exhibit  at  Chicago 

Track  materials,  tools,  railway  sig¬ 
nals  and  the  like  made  a  good  display 
in  the  exhibition  held  at  the  Coliseum, 
Chicago,  by  the  National  Railway  Ap¬ 
pliances  Association  in  connection  with 
the  railway  engineering  convention. 
Mar.  18  to  21.  The  exhibit  was  fully 
up  to  the  standard  of  previous  years 
and  by  a  compact  arrangement  of  the 
space  all  the  exhibits  were  included 
on  the  main  floor,  although  the  num¬ 
ber  of  exhibitors  was  larger  than  usual. 
One  noticeable  feature  was  the  absence 
of  large  machinery.  With  the  present 
demand  for  machines  of  all  kinds  they 
cannot  well  be  spared  to  stand  idle  for 
exhibition  purposes,  and  there  would 
be  difficulty  and  cost  of  transportation. 
Therefore  models,  photographs,  draw¬ 
ings  and  trade  literature  represented 
such  matters  as  locomotive  cranes  and 
spreader  cars.  Nor  was  there  the  usual 
large  area  of  floor  space  devoted  to 
rails  and  switches. 

In  track  appliances,  besides  the  usual 
varied  lines  of  rail  joints,  rerailers,  rail 
anchors,  tie-plates,  etc.,  there  were  two 
designs  of  crossing  frogs  giving  con¬ 
tinuous  rails  for  one  or  the  other  track, 
and  a  new  frogless  turnout  in  which  a 
shifting  rail  takes  the  place  of  a  frog. 
A  gas-heating  system  to  prevent  the 
collection  of  snow  and  ice  at  switches 
was  one  of  the  specialties.  Substitutes 
for  wood  ties  were  represented  by  a 
built-up  steel  substructure,  as  used 
mainly  for  track  crossings  and  street- 
railway  track,  and  a  metal  tie  compose<l 
of  two  steel  castings  connected  by  a 
tie  bar.  Something  new  in  track  fas¬ 
tenings  was  a  spike  made  of  a  piece 
of  round  iron  with  one  end  bent  into  a 
loop  to  form  the  head.  The  spikes  are 
driven  under  the  rail  at  an  angle  of 
about  45  deg.,  with  the  end  of  the  loop 
resting  on  the  rail  base. 

Labor-saving  devices  for  track  work 
were  rather  less  numerous  than  might 


have  been  expected  in  view  of  present 
labor  conditions  and  the  opportunity 
afforded  of  bringing  these  devices  to 
the  attention  of  railway  men.  Few  of 
those  were  new.  There  were  motor 
section  cars  in  plenty,  a  rail-laying 
crane,  portable  saw  for  framing  tim¬ 
bers,  a  pneumatic  track-tamping  outfit, 
and  pneumatic  spike  hammers,  screw- 
spike  drivers  and  rail  drills.  A  light 
1-ton  tractor  which  may  be  adapted  to 
such  work  as  ditching  or  clearing  snow 
from  yards  was  among  the  exhibits, 
and  there  were  other  tractors  for 
fieighthouse  and  factory  use.  Signal 
exhibits  were  not  so  extensive  as  usual. 
They  included  “winking”  or  flashlight 
signals  and  a  number  of  visual  and 
audible  warnings  for  the  protection  of 
grade  crossings. 


Business  Notes 


The  sixteenth  annual  meeting  of  the 
National  Lumber  Manufacturers  Assn, 
will  be  held  in  Chicago  Apr.  9-10,  at 
the  Congress  Hotel. 

The  twenty-.second  annual  meeting 
of  the  National  P'ire  Protection  Assn, 
will  be  held  in  Chicago  on  May  7-8. 
The  sessions  will  probably  take  place 
in  the  auditorium  of  the  Insurance  Ex¬ 
change,  175  W.  Jackson  Boulevard. 

The  Detroit  Steel  Protlucts  Co.  re¬ 
cently  opened  a  new  branch  of  its 
Buffalo  office  at  314  Onondaga  County 
Savings  Bank  Building,  Syracuse.  The 
office  is  in  charge  of  A.  E.  Swager. 

At  the  first  election  of  the  Cincin¬ 
nati  Builders’  Exchange  under  the  new 
constitution.  Mar.  13,  the  following 
officers  were  chosen:  president,  Oscar 
Euphrat;  first  vice  president,  J.  N. 
Dugan;  second  vice  president,  William 
Langhorst;  secretary,  H.  B.  B.  Yerga- 
son;  treasurer,  David  G.  Devore;  execu¬ 
tive  board,  Edward  Brockman,  William 
R.  Barr,  William  M.  Miller,  W.  T.  Mc- 
Garvey,  W.  J.  Pugh,  Ernest  Wrampel- 
meier,  Robert  P.  Harkness,  William 
Mitchell  and  D.  H.  Startsman. 

William  T.  Price,  formerly  manager 
and  chief  engineer  of  the  oil  engine 
department,  De  La  Vergne  Machine  Co., 
has  become  president  of  the  P-R  En¬ 
gine  Co.  of  New  York,  and  second  vice- 
president  of  the  Rathbun-Jones  Engi¬ 
neering  Co.,  of  Toledo,  which  will  un¬ 
dertake  the  sale  and  manufacture  re¬ 
spectively  of  Price-Rathbun  stationary 
and  marine  oil  engines.  The  P-R  En¬ 
gine  Co.  has  its  main  office  at  100  W. 
40th  St.,  New  York,  and  other  offices  in 
Philadelphia,  Baltimore  and  Toledo. 

The  Easton  Car  &  Construction  Co., 
Easton,  Penn.,  announces  the  opening 
of  a  new  branch  office  in  W^ashington, 
D.  C.,  at  225  Kellogg  Building,  1422  P 
Street,  N.  W, 
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•■■•ir  PrupuNnlx  AdvrrtlHfd  Hrr 
ll — S*  Inrlunlvr 


WATER- WORKS 

Bids  See  Kiik- 


('lose  Ne»'s-Ue<'ord 

Mar.  31  I’ratt.  Kan . Mar.  21 

Apr  1  Barron.  Wis . Mar.  2K 

Apr  1  SprinRfleld.  Ill . Mar  2K 

Apr.  3  Kail  <'lty.  Neh . Mar.  28 

Apr.  3  Pittsburgh,  Pa . Mar.  28 

Apr  3  Norristown.  Pa . Mar  28 

Apr  4  New  York.  N  Y . Mar.  28 

Apr  4  Akron,  (• . Mar  28 

Apr  8  ChicaKO  Heights.  Ill . Mar.  28 

Apr  8  ('arthaRe.  S.  I» . Mar.  28 

Apr  8  Akron.  (> . Mar.  28 

Apr.  II  Akron.  (• . .Mar.  28 

Adv.  Mar.  28 

.\pr  15  AmhersthurK.  <»nt . Mar.  28 

■Apr  15  .laniestown,  N.  Y . Mar.  28 

Adv.  .Mar,  28 

•Apr  18  Twin  Falls.  Idaho  . Mar. '28 

Adv.  Mar.  28. 

■Apr  22  Kuclld,  <) . .Mar.  28 


SEWERS 


Apr  1  Salina.  Kan . Mar.  21 

Apr  I  Antiooh.  Ill . Mar.  28 

Apr  2.  Toledo.  O . Mar.  14 

Apr  2  Jersey  City.  .N  .1  Mar.  28 

•Apr  2  Hartford,  ('onii . Mar.  28 

Adv  Mar.  28 

■Apr  5  Mansfield.  O . Mar.  28 

Apr  8  Kiverbark.  ('al . Mar.  28 

Apr.  H  PerrysburR.  o . Mar.  28 

.Apr  15  Marion,  la . .Mar  28 

Adv  Mar  28 


BRIDGES 


•Apr  1  Newton.  N.  J . Mar  28 

Adv.  Mar.  28. 

•Apr  1  Franklin,  \V.  A’a . .Mar.  21 

.Apr  1  Salina,  Kan . Mar.  21 

.Apr  1  Connersville.  Ind . Mar.  21 

.Apr  2  Kansas  ('Ity.  ('al . Mar.  21 

•Apr  2  Watertown.  S.  I> . Mar.  21 

Apr  2  (Jreenfleld.  Ind . Mar.  21 

.Apr  2  ProokiiiRs.  S.  I) . Mar.  21 

Ajir.  2.  (IreRory.  S.  I) . Keb.  21 

.Apr.  2  S|>eneer,  Ind . Mar.  28 

.Apr.  2  Hartford,  ('onn . Mar.  28 

Apr  4.  Williamson.  W  Va . Mar.  14 

■Apr  4  Monroe.  1.4( . Mar.  21 

Apr.  5  Ft.  AA'a.vne.  Ind . Mar  21 

.Apr  5  Trenton.  N.  J . .Mar.  28 

Adv.  Mar.  28 

.Apr.  fi.  ShreveiK)rt,  I-a.  . . .  .  .Mar.  14 

Apr.  fi  Pallas.  Ore . Mar  28 

•Apr.  8  Medicine  Ix>dRe.  Kan  ....Mar.  28 

.Apr  8  FoiTest  City.  .Ark . Mar  28 

Adv.  Mar.  28 

Apr  8.  Columbus.  O  . Mar.  14 

■Apr.  5»  Northl>end.  AA'ash . Mar.  21 

.Apr  10  New  Martinsville.  A\'.  Va...Mar.  21 

Apr.  13  St.  Albans.  WIs . Mar  21 

.Apr.  13  MifUintown.  Pa . .Mar.  21 

.Apr.  15  Marion,  la . Mar.  28 

•Apr  Ifi  Sisseton.  S  I) . Mar.  21 

.Apr.  17  ClarksburR.  \A'.  A’a . Mar  28 

May  1.  A’allejo.  Cal . Feb.  7 

May  fi  Belva.  W  A’a  . Mar  28 


STREETS  AND  ROADS 

Mar.  28.  Ta*ewell.  Tenn . Mar.  14 

Mar.  30  Davenport.  la . Mar.  21 

Mar.  30  Qreencastle.  Ind .  Mar.  28 
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Bids  See  EnR. 


cio.se  News-Ueoord 

Apr  1  OsweRo.  Kan . Mar.  28 

Apr  1  Houston.  Tex . Mar.  28 

.Apr.  1.  MorRantown.  AA*.  A’a . Mar.  7 

Apr.  1.  Indiana  . Mar.  14 

Apr.  1  A’ermillion.  S.  D . Mar  14 

Apr.  1  ('alifornia  . Mar.  21 

Apr.  I  DrumrlRht.  Okla . Mar.  21 

Apr.  1  Sonora.  Cal . Mar.  21 

Apr.  1  Franklin.  AA’.  Va . Mar.  21 

Apr.  1  Dade  ('Ity,  Fla . .Mar.  28 

.Apr  I  ('hathani,  A’a . Mar.  28 

Apr.  1  Richmond.  V’a . Mar.  28 

Ad.  .Alar.  28 

.Apr  I  Passaic.  N.  J . Mar.  28 

■Apr.  1  F't.  AA’ayne,  Ind . Mar.  28 

Apr  2  Indiana  . .Mar.  28 

•Apr.  2  Salinas.  Cal . Mar.  21 

■Apr.  2  Eveleth.  Minn . Mar.  21 

.Apr.  2  Elkins.  AA’.  A’a . Mar.  21 

•Apr.  2  East  San  DIcro.  Cal . Mar.  21 

Apr  2  Visalia,  ('al . Mar.  21 

.Apr.  2  Shelton,  AA’ash . Mar.  21 

.Apr.  2  Davenport.  la . Mar.  21 

.Apr.  2  Indiana  . Mar.  21 

.Apr  2.  Hickman,  Ky . Mar.  14 

■Apr.  2.  Indiana  . Mar.  14 

.Apr.  2.  Richmond.  Ky . Mar.  14 

.Apr.  2  Newark.  N.  J . Mar.  28 

.Apr.  2  AA’Ichita.  Kan . Mar.  28 

.Apr.  2  Paterson.  N.  J . Mar.  28 

.Apr.  3  Mt.  llolly,  N.  J . Mar.  28 

Adv.  Mar.  28. 

.Apr.  3.  AA’eston.  AA’.  Va . Mar.  14 

Apr  3  Concord.  N.  C . Mar,  21 

Apr.  3  Baltimore.  Md . Mar.  28 

Apr.  4  Indiana  . Mar.  28 

Apr.  4.  F’ennsylvania  . Mar.  21 

Apr.  4.  MichiRan  . Mar.  14 

Apr.  4  Defiance.  () . Mar.  14 

Apr  4  Brooklyn,  N.  A’ . Mar.  28 

Apr.  5  Troy.  () . Mar.  28 

•Apr.  5  Beckley.  AA’.  A’a.  . Mar.  28 

Apr  5  Indiana  . Mar.  28 

■Apr.  5  FarRo.  .V.  D . Mar.  28 

.Apr.  fi  Indiana  . Mar  28 

.Apr.  8  Bradentown.  Fla, . Mar.  21 

Apr.  8  Seattle.  AA’ash . Mar.  21 

.Apr  8  Douisville,  Ky . Mar.  28 

Apr.  8  Porterville,  (’al.  . . Mar.  28 

Apr.  8  South  Brownsville.  Pa  .  .  .  Mar.  28 

.Apr.  8  ('alifornia  . Mar.  28 

Apr.  8  IJttle  Rock,  Ark . Mar.  28 

.Adv  Mar.  28. 

.Apr  0  Buffalo.  Minn . Mar.  28 

.Apr.  !i  Seattle,  AA’ash . Mar.  21 

Apr.  3  Shakoi»ee.  Minn . Mar.  28 

.Apr.  10  Peru.  Ind.  . Mar.  21 

Apr.  11  I,ake  Alfred.  Fla . .Alar.  28 

Apr.  12  Centerville.  Tenn . .Alar.  21 

.Apr  13  St  Albans.  AV.  A’a . Mar  21 

.Apr  15  Delaware  . Mar.  21 

.Adv.  Mar.  21  and  28. 

.Apr.  16  Montesano.  AA’ash . Mar  28 

Ai>r  Ifi  (leneva,  N.  A’ . Mar.  28 

Adv.  Mar  28. 

.Apr.  16  MichiRan  . Mar.  21 

Adv  .Mar  21 

.Apr.  It!  HuntiiiRton.  AA’.  A’a . Mar.  28 

.Apr.  22  Seattle.  AA’ash . Mar  28 

Apr  23  A’alley  City.  .V.  D . .Alar.  28 

Apr.  23.  Santa  DomiiiRO.  AA’est  In- 

I  dies  . Fan.  24 

May  1.  A’ancouver.  AA’ash . Feb.  14 

May  1  Brainerd.  Minn . Mar,  28 

June  1  DsweRo.  Kan . Mar.  28 

.Aur  1  Cleveland.  O  . Mar.  28 


EXC.W.XTION  AND  DREDGING 


.Apr  I  MariiiRo,  la . Mar.  21 

.Apr  I  .Adel.  la . Mar.  28 

Apr..  5.  Ft.  DodRe,  la . Mar.  7 

.Apr.  6  Blue  Earth.  Minn . Mar.  28 

Ai>r.  6  Richvale.  Cal . Mar.  28 

Apr.  8  (leorRetown.  S.  (' . Mar.  28 

.Apr  3  Tracy.  Cal . Mar.  28 

.Apr  3.  OsweRo.  N.  A’ . Mar.  14 

Ad\.  Mar.  14. 

Apr.  9.  FAilton.  N.  V . Mar.  14 

Adv.  Mar.  14, 

Apr  3  Herkimer,  N.  Y . Mar.  14 

Adv  Mar.  14 


1  Bids  See  Ehr. 

<  'lose  News- Record 

Apr.  10.  HuntinRton.  Ind . Mar.  7 

•Apr  12  BurlinRton,  AA'ls . Mar.  28 

•Apr.  16  Madison,  AVIs . Mar.  21 

Adv.  Mar.  21  and  28. 

Apr  23  .Albany,  N.  Y . Mar  28 

Adv  Mar.  28. 


INDUSTRIAL  WORKS 


Apr.  1.  Jersey  City,  N.  J . Feb.  21 

Apr.  1,  Cleveland,  O . Mar.  14 

.Apr.  2  Portland,  Ore . Mar.  21 

Apr.  4  LionR  Island  City,  .\’.  Y.  ,  .  .  Mar.  28 

Apr.  5  Buffalo.  N.  V’ . Mar.  28 

Apr.  10  New  A’ork.  N.  Y . Mar.  28 

Apr.  15  Cleveland.  O . Mar.  28 


BUILDINGS 


Apr,  1  Massapequa.  N.  Y . Mar,  21 

Apr.  1.  Albany,  N.  Y . Feb.  28 

Apr.  1.  Cleveland,  O . Mar.  14 

Apr.  2  Dskya.  Miss . Mar.  28 

Apr.  2  Houma.  lai . Mar.  28 

Apr.  4  Philadelphia.  Pa . Mar.  28 

Apr.  8  BloomiiiRton.  Ind . Mar.  28 

Apr.  8  (Iroton.  S.  D . Mar.  28 

Apr.  8  ('incinnatl,  D . Mar.  21 

Apr  8  Indianapolis,  Ind . Mar.  28 

.Adv.  Mar.  21  and  28. 

•Apr.  10  Keyser.  AA’.  A’a . Mar.  21 

Ai)r.  10  Marietta.  (1 . Mar.  21 

•Ajir.  10  St.  -Ailtans.  A\’.  A’a . Mar  28 

.Apr,  15  Albany,  N.  Y . Mar.  21 

■Apr.  16  AA’altham,  Mass . Mar  28 

Apr  17.  Jerse.v  City.  N.  J . Mar.  14 

•Apr.  18  Middleton.  Mass . Mar.  28 

Adv.  .Alar.  28. 

Apr.  22  Euclid,  (> . Mar  28 

June  15  I'hila..  Pa . Mar  28 


FEDERAL  GOVERNMENT  WORK 


Apr.  I.  I  >redRinR — Baltimore,  Md.  .Mar  T 
Adv.  Mar.  7  to  21 

•Apr.  1  Steel  Tank — Norfolk.  Va...Mar.  21 
Apr.  1  k'ire  Protection  System  — 

HiiiRham,  Mass . Mar.  21 

.Apr  1  Mechanical  Stokers — Phila.. 

Penn . Mar.  21 

•Apr.  3.  Devee  Works — St.  la>uis. 

Mo . Mar  14 

.Adv.  Mar.  14.  21  and  28. 

•Apr  3  DredRiiiR  and  Rock  Excava¬ 
tion — 'Trenton.  N.  J . Mar,28 

.\t>r  4  dates  and  Stands — FAenver. 

Colo . Mar  28 

•Apr  5  Dimestone  and  dranite — 

Buffalo.  N.  Y . .Alar  28 

•Adv.  Mar.  28. 

Apr  5  dradinR— Ft.  Sill.  dkla. .  .  .  Mar  28 
.Apr  S.  Pipe  and  FittlnRs — Ft.  Sill. 

dkla . Mar  T 

Apr  5.  HeatiiiR  Plant  —  Phoenix, 

.Ariz  . Mar.  14 

Apr.  (F.  Machinery — PIttsburRh,  Pa. Mar  14 
•Adv.  Mar.  14.  21  and  28. 

Apr.  8  Power  Plant  Equipment — 

AA’ashinRton,  !•.  C . Mar.  28 

Apr  8  Ditch — El  Paso.  Tex . Mar  14 

•Apr  8.  DrainaRe — I.«s  Cruces.  .N. 

M . Mar  < 

-Adv.  Mar.  7. 

.Apr  3  AA’harf — AA’ashinRton.  D.  C.  Mar  .8 
Apr.  10  Treasury  Annex — WashinR- 

ton.  I).  C . Mar  28 

Apr.  10.  Revetment,  etc.  —  Nome. 

Alaska  . Pfh.  < 

Apr.  10  Exca.vation — Boston,  Mass  .Mar  .1 
Adv.  Mar.  21  and  28, 

Apr.  11  DredRinR  —  New  London. 

(.’onn . Mar  21 

Adv.  Mar.  21  and  28. 

Apr.  12  RemovlnR  Wreck — WashInR- 

ton,  D.  C . Mar  28 

Adv.  Mar.  28 


